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.. BUT MODERN PRODUCTION IS ANOTHER 





-ang modern economic steam raising demands automat 
control. Electroflo provide automatic b« 
for every purpose 
RELAY CONTROL recent development by Electroflo, this systen 
makes efficient and accurate automatic control of 


er control equipment 


smaller boiler 
plant possible, at a very economical initial cost, whi/st retaining the 
many well-known advantages of a fully measuring system 


PNEUMATIC REGULATOR CONTROL This famous Electrof 
System of cont stalled on all types and sizes of boiler 
plant throughout the w Its design and construction render 
rably suitable for the arduous and at the same time 


rate duties re ed of it 


S595 


HYDRAULIC REGULATOR CONTROL Identical in genera 
principles to the Pneumatic Regulator Control, the hydrau 
opera ion provides more powerful working forces where 
required—for large induction regulators, fan inlet vanes, et 
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ELECTRONIC REGULATOR CONTROL Utilising the same 
controlling and actuating principles as the Pneumatic and 
Hydraulic Regulator Control, the Electronic System eliminates 
ags and pipeline sses wnen controlling large boiler 
plani—e.g., in Central Generating Stations etc 


ss 
‘is 
bie 
tie 
tie 


Lie '@ie:6 tC) 
Lise '@iers re 


As a result ELECTROFLO advice is based on the widest 
possible experience and is backed by a complete service of 
consultation, design, manufacture and installation 


Liecirofio Instr ent and contro! pane stalled at Hendon Paper Mills 
Sunderland. 3 Stirling water tube boilers each 45,000 Ib. hr. M.C.R. converted 
from chain grate stoker to oil firing using Wallsend Slipway Burners and 
Flame Failure Equipment and Electroflo Automatic Boiler Controls 


IT PAYS TO CONSULT 5 | FIRST ON ALL BOILER CONTROL PROBLEMS 


ELECTROFLO METERS COMPANY LIMITED, ABBEY ROAD, PARK ROYAL, LONDON, N.W.10. Tei: ELGar 7641/8. 


Telex No: 2-3196 


Member of Elliozt-Automation Group 
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Here is one Oil Burner 


that brings efficiency 
SIMPLY to hand 


The outcome of 80 years’ experience the Wallsend Self 
Proportioning Low Air Pressure Oil Burner brings new ease 
and efficiency of control to oil burning. The single lever at 
the side automatically proportions oil and air quantities in 
the correct ratio and whatever the type of fuel. 
The Burner shown has a It has, too, a turn down range of approximately 5: 1 which 
maximum output of 12 can be achieved with a stable flame, efficient combustion and 
gallons per hour and re- a high CO, content. Made with the well known Wallsend 
quires atomising air at 20” features of robustness, long service with little maintenance, 
(51 cm) w.g. to 30” (76 and flexibility this outstanding burner leads the way, as well, 


cm) w.g. with oil at not to automatic or remote control of all single and multi-burner 
less than S ibs per sq. in. installations 


(0.35 kgs per sq. cm) or 
equivalent head. 


THE WALLSEND SELF-PROPORTIONING 
LOW AIR PRESSURE BURNER 


THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 


WALLSEND-ON-TYNE 
In association with HUBBARD COMBUSTION LIMITED Kingston on Thames 
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Showing the SMOKE-FREE chimneys of the boiler house 
at the East Kilbride Aero Engine Works of Rolls-Rovce Limited 





An installation of three pairs of “LOW 
RAM” Stokers at the East Kilbride 
Factory of Rolls-Royce Limited 


With acknowledgments to Messrs. Donald Smith, Seymour ar 
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The latest Hodgkinson “LOW RAM” stoker 
brings you these additional advantages 





Fuel feed independently adjustable to each 
furnace. 


For very low ash content coals of 3/4", 
special long-life fire bars in high chrome steel 
with controlled air spaces are available with 
complete elimination of steam cooling jets. 


Handles all sizes of coal up to 2} inch cube. 





* Send for the latest “Low Ram” lit 
of the Hodgkinson technical advi 


JAMES HODGKI 


Ford Lane Works, Pendleton, 
Salford, 6, Lancs. Tel: PENdleton 1491 


Experienced steam raisers consult the acknowledged experts 
when they install the Hodgkinson ““Low Ram” coking stoker. 
They can count on smokelessness and proved operational 
combustion efficiency with long-term satisfaction. 


The application of vital “know how” gained over the years 
in the design and manufacture of coking stokers has made the 
latest “‘Low Ram” the finest stoker of its type on the market 
today. It is backed by a large and well-known organisation 
with extensive works and modern foundries, and a first-class, 
country-wide after-sales service 


erature and remember the entire resources 
sory service are always at your disposal. 


NSON (Salford) LTD. 


Brettenham House, Lancaster Placc, 
Strand, London, W.C.2. Tel: COVent Garden 2188 








PERMUTIT 
WATER 
TREATMENT 


Permutit De-aerators 
remove oxygen from feedwater 


Oxygen causes corrosion in boilers and feedwater 

systems. This must lead to financial losses that INLET VALVE =a 

can be serious. Permutit De-aerators eliminate | EXHAUST GAS VENT 
oxygen from feedwater and provide the : ——~s INLET SPRAY CHAMBER 


complete answer to this corrosion problem. 





Permutit De-aerators are highly efficient. 
Oxygen is removed by a double stage process 


of spray heating in a steam blanket, and a 2 oe | EXHAUST 
spray g STEAM INLET 


MANHOLE — 


reboiling in a steam serubber: residual oxygen 
‘ INLET LEVEL 


CONTROLLER THERMOMETER, 
They operate on exhaust steam, and running @—--——--. 4 - STEAM SPACE 


costs are negligible: all the heat in the steam 7 | 


is thereby reduced to 0.005 ce per litre or less 


is recovered and returned to the feed system. 1] 
WATER LEVEL. 





| 

1 

Bt THERMOMETER, || 

Y 4 WATER SPACE ] 

Company, where a Permutit De-aerator treats tw 
all the boiler feed “ 

LEVEL GAUGE 


Permutit De-aerators are used all over the 





world: shown opposite is the boiler house at 


the Coryton Oil Refinery of the Mobil Oil 


¢ + 





For all information on Permutit De-aerators 





and other forms of water treating equipment 


write to the address helow 








d 
DRAIN PLUG OVERFLOW 


OUTLET 


Diagrammatic arrangement of a typu id Permutit De-aerator 


THE PERMUTIT COMPANY LIMITED Seu 


DEPT. T.H.12, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4 


TELEPHONE: CHISWICK 6431 WORKS: EALING AND SOUTH WALES CABLES: PERMUTIT, LONDON 


SUBSIDIARIES 


THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD 
P.O. Box 2!, Brookvale, New South Wales P.O. Box 6937, Johannesburg 


1ON EXCHANGE (CANADA) LTD., 33 Price Street, Toronto 5, Ontario UNITED WATER SOFTENERS LTD., Gunnersbury Avenue, London, W.4 
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HATTERSLEY 


ESTABLISHED 1897 


Specialists in the 
Manufacture of Valves 
for Steam, Heating, 
Petrol, Oil, Fire, 

Water and Air Service 


FOR 


a = inciucinsmm ge GOOD VALVES # 


Gun- Metal 


Globe Valves, Check Valves, “‘Fearnaught’”” Renewable Disk Valves, 
“Reseato’ Valves, “‘Preseator’”’ Globe Valves, Gate Valves, Lever 
Gate Valves, Gland and Plug Cocks, Water Gauges, Safety and Relief 
Valves, Steam Unions, Radiator Valves and Unions, Lubricators, 
Penberthy Type Injectors, Ejectors, Fire Valves and Hose Unions, 
Foot Valves and Strainers. 


Cast Iron 


Sluice, Stop, Check and Reflux Valves, Foct Valves and Strainers, 
Retaining Valves. 


Also manufacturers of Pressure, Vacuum, Compound, 
Hydraulic and Vertical Diaphragm Gauges. 


HIGH GRADE QUALITY ABSOLUTE RELIABILITY 
COMPETITIVE PRICES CONTINUED SERVICE 


HATTERSLEY (ORMSKIRK) LTD- ORMSKIRK: LANCASHIRE 
Telephone: Ormskirk 3205 (4 lines) Telegrams: “Brass” Ormskirk, Liverpool. 
and at HALIFAX and LONDON 





Pre Seer an rem) 


“Safetread”’ steel fiooring is homogeneously resistance welded under 
pressure—thus closing the grain of the material and providing 
a highly corrosion-resistant joint of great strength. “Safetread”’ 
floors installed for many years under rigorous conditions show 
that the least corrosion has taken place at the point of welding. 
Welded through the neutral axis of the main bar, maximum 
strength and lateral stability is also gained. 

Engineers everywhere specify “Safetread’’—its unique design 
and construction give greatest strength and rigidity with a 
minimum of weight which enables valuable economies to be 
effected in supporting members. ‘Safetread” is tailor-made to 
your specification no matter how intricate the layout. WRITE 
TO-DAY for the “Safetread”’ catalogue—it’s a mine of informa- 
tion including deflection tables, safe load tables, etc., a valuable 
work of reference for the man with a flooring problem. 


the unique 
SAFETREAD 
resistance 
welding 

method cuts 
corrosion 


SAFETREAD WELDED STEEL FLOORING 


ALLAN KENNEDY & CO. LTD., MARITIME STREET, STOCKTON ON TEES 


Tel: Stockton 65464 (4 lines) Grams: ‘Grating’ Stockton on Tees. London Office: Abford House, Wilton Road, S.W.1. Tel: ViCtoria 2539 


P4895 





FITTINGS, 
VALVES, 
PIPE FITTERS? 


TOOLS, 


FABRICATED 
PIPES, 


LONDON: 90-96 Union Street, Southwark, S.E.I...... 

*Phone: Waterloo 708! 
MANCHESTER: Poplar Works, Poplar Street, Viaduct 
Street, Manchester, I1. ’Phone: East 2458-9 


GLASGOW: 48 York Street, Glasgow, C.l........ 
’"Phone: Central 1053-4 


¥ ae 
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KINCARDINE power station... 


In the first section 
Kincardine Power Stati 
South of Scotland | 
Board, Fluidrive is e 
used, and is includec 
drive to: 

Induced-draught te 
Forced-draught far 
Ash pumps 

( oal-handling con 
Rotaside tipplers 


Electric ‘ Beetle ’ 





One of the Howden F.D. fans, driven through VULCAN = SINCLAIR 


a Fluidrive coupling of the scoop control type 


 Fluidrive 


For the second section of this Power Station, now under 
construction, Fluidrive has been selected for the drive to 
1.D. and F.D. fans, primary-air fans, boiler feed pumps, 


ash pumps, coal-handling conveyors, etc, 


FLUIDRIVE ENGINEERING CO. LTD. 
FLUIDRIVE WORKS - ISLEWORTH - MIDDX. 
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Continuing over 50 years experience in the Land 


Boiler Industry we have available a complete range 
of modern designs of Radiant Power Station 
and Industrial Boilers. 
INDUSTRIAL BOILERS 
B Ol] J A RS Yarrow and Company are fully equipped to supply 


all sizes of modern stoker, oil or gas fired 
Bi-Drum Boilers. Recent advances in engineering 
practice leading to pre-engineering of style and 
POWER STATION BOILERS standardisation of components ensure early delivery 
Boilers have been supplied or are at competitive prices. Every Boiler Contract 
under construction for evaporations is backed by comprehensive engineering and research 
up to 1,900,000 Ib. hr. at pressures facilities with efficient after sales service 
up to 2400 p.s.i. and temperature 
of 1055 F 





One of a comprehensive range of stoker 
fired boilers. 

Shop Assembled package units for oil or 
gas firing. 

A range of these standard engineered 
units is available for oil or gas firing. 











One of two Yarrow Radiant 


Boilers being supplied for the 

new Power Station at Rooiwal, * A R R  @ We Home and Overseas Enquiries invited 
*retoria, So Africa d 
Pretoria, South Afric Please write for further details to 


YARROW & CO. LTD - SCOTSTOUN - GLASGOW W4 





MINI- STOKER 
Meeting all the requirements of the Clean 
Air Act when burning bituminous coals, the 
Mini-stoker is especially designed for a wide 
range of sectional heating boilers, giving 
clean, smoke-free and highly efficient 
combustion with completely automatic 
action—robust in construction, simple in 
operation, easy to maintain. Essential in a 
smoke-control area, it will soon pay for itself 
and effect considerable savings by improved 
combustion efficiency and the use of low 
grade fuels. Semi or fully automatic control 
can be provided, 


PROGRE 


VIBRATORY 
ASH 
EXTRACTOR 


New and simple; a method of removing ash 
from shell boilers, preventing build up of ash 
at the rear of the stoker, and obviating 
losses and inefficiency due to frequent hand 
ashing. 

The ash is continuously discharged by means 
of a vibrating tray beneath the stoker, a 
single rotary electric vibrator unit providing 
the high frequency impulses. Very few 
moving parts and virtually none to wear are 
among the many advantages the vibratory 
ash Extractor has over the conventional ash 


i 

py JOHN Conveyor. 

FI THOMPSON ull informa si 
A GROUP ull information on request. 


JOHN THOMPSON (TRIUMPH STOKER) LTD. 
KIRKSTALL ROAD, LEEDS 3 


TPS 





sive NEWTHERM 
your toughest 
insulation 
assignment 


Newalls (Reg’d Brand) NEWTHERM Calcium Silicate insulation 

is the finest answer yet to many of industry’s heat insulation 
problems. Strong and rigid, Newtherm withstands rough handling 

in transit and erection, with negligible breakages even 

during transport to remote sites. Exceptionally light, Newtherm can 
be applied in difficult situations with ease even the largest 
sections being manageable in one hand. Moisture resistant, Newtherm 
retains much of its strength even when immersed in water, 

does not deform, and quickly dries, leaving its strength and thermal 
efficiency unimpaired. Easily applied, Newtherm offers 

a smooth surface and straight edges for speedy fitting, and is 
available in many standard sizes for immediate application. 


VEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 
Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at 
LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 
BIRMINGHAM, BELFAST, DUBLIN, BRISTOL and CARDIFF. 
Agents and vendors in most markets abroad. 


; 
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Rotary 
Water Strainers 


The Hick Hargreaves self-cleaning enclosed 
Rotary Water Strainer is proving, in service 
throughout the world, to be the most effective 
means of removing floating debris. The strainer 
comprises a motor driven wheel, slowly rotating 
inside a casing, the straining medium which is 
between the spokes being so designed to prevent 
the interlacing of fibrous matter. The head loss 
through the strainer does not exceed 2 ft. The 
debris is removed from the strainer by a series of 
jets, and discharged from an internal chamber 
which is effectively sealed off from the main water 
space. All water connections are placed in the 
lower half of the casing and large access doors are 
provided for routine examination. Installation 
is extremely simple, no extensive foundation work 
being necessary. The strainer can be located on 
either the suction or discharge side of the circu- 
lating water pumps. 

The Hick Hargreaves Rotary Strainer is avail- 
able in a range of capacities up to 5,000,000 g.p.h. 
with mesh of ,,” to }" diameter. Inscribed circle. 


The photograph shows size *‘E"’ strainers for 300,000 g.p.h 


Hick Hargr CaVES anpD COMPANY LTD. BOLTON 








hundreds of thousands 
all over the world 





Direct-Acting 


BOILER FEED PUMPS 


the simplest, most foolproof 


and reliable pump 
ever devised — 
proved in over 75 years’ service 


on land and at sea 


Other duties, too — 


Weir Direct-Acting Pumps are also used extensively 
for duties other than boiler feeding—oil fuel pressure 
and transfer, handling oils, sludges, effluents, etc., and 


general services. 


Your enquiries are invited, giving specific characteristics of liquid to be handled. 


G. & J. WEIR LTD., CATHCART, GLASGOW, S.4 





High-combustion efficiency with 


RILEY OIL BURNERS 


os shale 


aan a 


? Riley ‘HL’ oil burners firing IDEAL BRITANNIA boilers with a total output of 4.926.000 B.t.u.’s per hour 
serving both heating and domestic hot water services at the Bonnington Hotel, London 


Designed for clean, easy installation, Riley (IC) Oil Burners are consistent 
in their high-combustion efficiency. They are factory-set 
to give high CO.,, dispensing with the necessity of site adjustment. 


TYPE ‘HL’ BURNER HIGH/LOW/OFF for capacities above 10 gallons per hour using 220 secs and 950 secs oil. 

OPERATION 
TYPE ‘F’ BURNER ON/OFF OPERATION available in capacities from 70 lb to 50 lb using 220 secs oil. (950 secs in larger sizes). 
TYPE‘G’BURNERON/OFFOPERATION Sumilar to type F Burner but uses 4o secs oil. 


TYPE ‘M’ BURNER for HORIZONTAL developed to give clean, narrow flame without impingement. Spill-return 
SHELL BOILERS @tomiser, output range 3? to I on modulating control. 


For further details please write to:— 


RILEY (IC) PRODUCTS LIMITED 


One of the International Combustion Group of Companies 
NINETEEN WOBURN PLACE -: LONDON WCI +: TELEPHONE: TERMINUS 2622 
Full comprehensive after-sales service is available from service depots at 
BIRMINGHAM BRISTOL + GLASGOW + LEEDS + MANCHESTER + MELTON MOWBRAY AND NEWCASTLE-ON-TYNE 


TGA ROO 





Evaporation 40,000 Ibs /hr., 

Steam Pressure 670 Ibs. p.s.i., 

Steam Temperature 860°F 

Contract includes coal and ash handling plant, 


bunkers, water treatment plant, boiler house pipework 
and other ancillary equipment. 


Consultants: Associated Electrical Industries Ltd. 


LONDON: Dunster House, Mark Lane, E.C3% 
VLE LA MANCHESTER : 8 King Street, 2. “4 
GLASGOW : 116 HopeStreet, C2 PW 


a 
* 
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CLARKE, CHAPMAN & COMPANY LIMITED. Victoria Works » Gateshead, 8 + Co. Durham’ 














COMPACTNESS 

IN 
DESIGN PROVIDES 
ECONOMY IN 
WEIGHT 


SWING TYPE 
GLAND BOLTS 
FOR ACCESSIBILITY 
TO PACKING 


THEY ALSO MAKE 
FORGED STEEL 
STOP VALVES 

NON-RETURN VALVES 
MONOWAY VALVES 
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THE FRASER 
WATER-TUBE STEAM 
BOILER 
IS UNSURPASSED 
FOR VERSATILITY 


Six Prominent Features 


High Efficiency, Over 80 
Rapid Steam Raising 


Natural Water Circulation 


Ample Cleaning Accessibility 


| 
2 
3 
4. Large Combustion Chamber 
5 
6 


Maintenance Costs Very Low 


Write for illustrated literature. 


FRASER & FRASER LTD. 
BROMLEY-BY-BOW, LONDON, €E.3 
Telephone: ADVance 3266 (4 lines) 


Telegrams: Pressure Phone London 


STEEL PLATFORM GANGWAYS 
ACCESS LADDERS 
STAIRWAYS & BRIDGING 


with Chequer Plates or Open 
Grid Flooring for Boiler Houses 


lustretion by courtesy of S$. SMITH & SONS (ENGLAND 
LTD. shows work corried out by F. A. NORRIS & CO. LTD 
ot the Boiler House of ther factory ot Witney 


GET IN TOUCH WITH 


CROWN WORKS, GARTH RD. MORDEN, SURREY 


BIRMINGHAM: 7/8 Dalton Sc., 4. MANCHESTER 
Transport House, | The Crescent, Salford, 5 
NEWPORT (MON.): New Crown Works, Ebbw 
Vale Wharf, Kingsway. LONDON: Burley House 
Theobaids Road, W.C.! 
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From Boiler Back to Chimney Stack 


’ : } \ | 
~~ } a {| © 
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ic} | 


SM LS LS IN @ 
INTEGRATED BOILER AUXILIARY UNITS 


* Compactness 

* Balance 

* Economies 

* High Efficiency 

* High Availability 
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Made and supplied by the makers of 


the world famous Greens Economiser 


E. GREEN & SON LTD * WAKEFIELD 





HOLMES- 
ROTHEMUHLE 
Multi-Cell 
CYCLONE 
DUST 
COLLECTORS 


TYPE 


Holmes-Rothemuhle Multi-Cell Cyclone Dust 
Collectors are the answer to many of the problems 
involved in the collection of dust and grit 
particles in the higher size ranges (ten microns 
and above). In addition to the advantages 

of low installation, operating and maintenance 
costs, these collectors have the added advantage 
of space saving construction which enables them to 
be easily fitted into existing flue-gas ducting. 


For full details please write for Publication No.81/ 13 


& CO. LTD. 


Gas Cleaning Division, 
Turnbridge, Huddersfield 


Telephones: Huddersfield 5280 
London: Victoria 9971 
Birmingham: Midland 6830 





“Gentiemen, please remember, it is still your 
cheapest fuel—safe, sure, certain, free from hazard— 


--. fire your steam- 
raising plant with the 
OLDBURY CHAIN GRATE 
STOKER 


and be assured in every circumstance of full boiler output 
and labour-saving, SMOKELESS combustion.” 


For nearly 20 years the Oldbury Stoker —the first successful chain grate 5 
4 ma 


ef for shell type boilers—has guaranteed efficient, SMOKELESS combustion in 4 Pad 


: A ° » - 
thousands of installations using the widest range of solid fuels. And, today 


em 


HA the Oldbury Stoker has no peer. Jndustrialists seeking maximum efficiency 
with solid fuels are invited to send for 
Publication 1618/2—The Oldbury Stoker. i “ 


Cris 


ae) Al. Bey. . | 6. Oe oo Mdelme)-10) ham 8° mmol @cl-f08-B ae.t-S Va - S02. 08 celle a. 


me}, iele), | CARDIFF GLASGOW LEEDS MANCHESTER NEWCASTLE-ON-TYNE 
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REFRAX silicon nitride bonded silicon « 


arbide material is a super refractory made by The 


Carborundum Company Ltd. It possesses properties which are superior to those of conven- 


tional ceramic-bonded refractories and high temperature meta! alloys, and which make 


possible such applications as these 


Extra high temperature applications calling for high stability, strength and thermal 


mnductivity. Burner tips, nozzl blocks. Kiln furniture. Heating and holding pots 


for diecast, non-fe1 t treatment operations. Immersion 


thermocouple tube in rrosive melts ixil enturi Nuts, bolts, tubes, and other 


threaded assem exposed to abrasive materials suspended 


in liquid and gas « es. Re-ignition 


rts fo! 


nolten non-ferrous 


threaded assembli 


REFRAX is a registered trade mark 
THE CARBORUNDUM COMPANY LIMITED 


Our technical and 
advisory service is 
always available to 
liscuss your prob 
lems with you. Why 
not get in touch 
with us” 


THE CARBORUNDUM COMPANY LTD 
= MILL LANE RAINFORD ST. HELENS 
DIVISION a LANCASHIRE 


Telephone RAINFORD 57! 


REFRACTORIES 





When the north wind 
as best he may. In 
to steam trap users. 


They can get the Spirax ‘Thermodynamic "" trap, 
from stock, for fitting to mains, tracer lines and pieces 
of plant especially liable to freeze. 

For freezing leaves the \‘\TD,"’ entirely undamaged. 
Add to this its all-year-rpund ability to withstand 
waterhammer and corrosion, and the epithet ‘‘robust”’ 
doesn’t seem exaggerated.| — 
To be sure, the ‘‘TD’’ won’t actually work when frozen, 
but, even with Spirax products, you\can't have everything. 


doth blow, Cock Robin must fend 
whith he is poorly off compared 


What you can have is an illustrated pamphlet 
describing all the remarkable™L3® "’ charac- 
teristics. If your past experience of frost- 
damaged traps then makes you feel you ought 
to get some ‘* TD’s,’’ we'll try to beat jack 
Frost in getting them to you 


Please post... 


copies of Pamphlet 131 describing the Spirax *TD’ and confirm that deliveries are still ex-stock. 


NAME 


ADDRESS 


SPIRAX-SARCO LTD. CHELTENHAM PHONE 5173 


GRAMS SPIRAX TELEX CHELTENHAM LONDON: 41 CURZON STREET, W.1 GROSVENOR 1671 
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recent 


PARSONS 


turbo-generator 


installations 


€. A. PARSONS AND COMPANY LIMITED 


HEATON WORKS + NEWCASTLE UPOW TYWE 





for ALL 
ENGINEERING 
SUPPLIES - 


HOP 
$022 


29 lines 


LARGE STOCKS - KEEN PRICES 


W.H. WILLCOX & CO. LTD. 


SOUTHWARK STREET, LONDON, S.E.! 





MULTIPLE [aj TAILORS INSTALL 
& 7 POWERMASTER 


Faced with the replacement of a gas-fired vertical 
boiler which had given reasonably good service over nine 
years, Jackson the tailor specified an oil-fired 
Model 125 Powermaster. Result? Widely fluctuating 
loads which make heavy demands on boiler 
equipment are now met a// the time, a pressure of 
150 p.s.i. being held continuously where 80 p.s.i 
was difficult to meet previously. Required pressure 
reached within 15 minutes instead of an hour 
and what is even more important—savings in 
running costs alone amount to £4,000 a year! In 
fact Jacksons estimate that the Powermaster will 
have paid for itself within eighteen months 
Fully automatic in operation, completely smoke- 
free, taking up to 50°,, less space than conventional 
installations of similar capacity, the Powermaster 
125 is capable of producing 4.312 Ibs. of steam per 
hour at a guaranteed efficiency of 83°., on gross 


calorific value of fuel 


AUTOMATIC 
PACKAGED 
BOILERS 


G.W.B. FURNACES LIMITED, BOILER DIVISION, DUDLEY, WORCESTERSHIRE 


Associated with Gibbons Bros. Ltd.. and Wild-Barfield Ele 


Telephone: Dudley 55455 (9 lines) 





HOPKINSONS’ 


Joloup mms) Meh 4a ky Lonsiinuitiig tind 
blower 
WITH 


AUTOMATIC SEQUENCE In all parts of the world the efficiency and reliability 
CONTROL of Hopkinsons’ Soot Blowers are well recognised by 


marine and ‘power station engineers. The sequence of 
operation can be automatically controlled from a central 
panel, giving strict regularity and pre-selection in soot 
blowing routine. The blowers can be supplied with 


independent electrical or hand operation. 


FOR ALL TYPES OF LAND AND 
MARINE BOILERS 


Traversing type blower 
for economisers 





Heavy pattern long retracting 
type blower (with travel up to Single nozzle retractable type blower 


40 feet } 


@) HOPKINSONS LIMITED - HUDDERSFIELD 


LOnNnGON OPFPICE: 3094 NORPFOGOCERE STRESS * Sasa  - eee 
$67 




















Take the best typewriter* in the world. See that it’s adequately housed. Hire the most competent 
secretary you can find. And to reduce this potentially brilliant team to impotency you have only to 
dispense with half the keyboard! This is guaranteed to make life difficult for all concerned and of 


course, to put departmental costs on the up-and-up. 


Half measures like this are not just bad business—they are not really practical. The world’s most 
superb equipment, no matter how brilliantly efficient and up-to-date, can be a heavy loss if you use only 
a part of its potential. It’s the same in industrial heating ; half of the job is producing the heat, the 
other half is Keeping it. And very often the half you keep is costing twice what it should because of 
the half you lose ! 


If you can use this good money to boost net profit or for capital purposes, all you have to do is 


to keep the heat where it’s wanted . . . preferably with VE RSIL,. the glass fibre thermal 


insulation. 

There is nothing experimental about Versil. It has been specified for years by many of Britain’s 
leading consulting engineers as well as foremost heating and ventilating experts : you see it in 
most up-to-date plants. For information, just get into touch with the Sales Manager, Versil 
Limited, Rayner Mills, Liversedge, Yorkshire, telephone Cleckheaton 2571, who will be happy to 


send you current literature or advise you on a particular problem. 


VERSIL LIMITED 


PIONEERS IN THE MANUFACTURE AND DEVELOPMENT OF 
GLASS FIBRE 


* The 1BM “ Executive.” 
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BERKELEY (A.E.1 John 
Thompson Nuclear Energy 
Co. Lid 


; } BRADWELL (The Nuclear 
Power Plant Company Ltd 


HUNTERSTON (G.E.C.— 
Simeon-Carves Group 


HINKLEY POINT 
English Electric, Babcock & 
Wilcox, Taylor Woodrov 
Atomic Power Group 


TRAWSFYNYDD (Atomic 
Power Constructions Ltd 
An impression by Sir Basil 
Spence, Consultant Archi- 
tect to Nuclear Civil Con- 
structors, showing how the 
design blends into the land- 
scape of Snowdonia 


Vokes Genspring constant support hangers—capable of supporting 
loads up to 97,800 Ib. and travels up to 12°—have been specified 
by all five members of the Nuclear Consortia for each of the first 
five Nuclear Power Stations. Gensprings have already been inssalled 
at Calder Hall A & B and Chapel Cross A & B where their success 
in handling the movement of piping caused by temperature changes 
is rapidly making them an automatic choice for pipework support 
in the construction of Nuclear Power Stations. 


Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMI 


me: Guildf 


TED - GUILDFORD - SURREY 


sj lines) Telex: 8 Vokesac Guildford 


ildford, Telex A men r of the VOKES Grout 
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No more blocked 


water 


eeyabetcersleyers 


RONALD TRIST 


a company 


Telephone: 


& CoO. LTO. 

of the Bell’s Asbestos and Engineering Group 
Bath Road, Slough, Bucks. 

25041 Telegrams: Resvalar, Slough. 





ee Pelee eters 


~ Blow-down 


Normal Position 
Blow Float Chamber 
» Boiler Water Connection 


Blow Both 


A Sequencing Blow-down Cock for use with 
steam-boiler water level controls and alarms, 
ratchet-operated to ensure that the operator always 
follows the correct procedure for blowing down 
the float chamber. 

The first movement of the lever releases the lock- 
ing device, isolates the water connection from the 
boiler shell, and blows down the float chamber, 
bringing the level control or alarm to the “ failed 
safe” position. 

Further operation of the lever in turn isolates the 
float chamber, blowing down the water connection 
between the cock and the boiler shell, then blow- 
ing both together, returning finally to the normal 
operating position when the locking pawl auto- 
matically engages once more in the cam plate, 
ensuring a return to the correct normal position. 

A removable plug is fitted in the body in line 
with the water connection to enable the water 
way to be rodded through 
Please write for leaflet EBR’' M246. 
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This is the age of coal and oil. Practically every item of trans- 
mission gear, whether it be ropes for hauling or holding; 
pulleys; chains; pipes for steam; tubes for liquids or cables to 
carry electric power, depends, somewhere along the produc- 
tion line, on oil or coal or both. For either of these essential 


sources of power you can depend on Wm. Cory & Son, Ltd., 


who for many years have delivered them, by road, rail and sea 


CORY BUILDINGS - FENCHURCH STREET 
LONDON, E.C.3 Telephone: ROYal 2500 
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SULZER 


BOILER- FEED PUMPS 


7 Electrically-driven Sulzer Boiler Feed Pump 
Output 650,000 Ib. per hour ata pressure of 
1242 Ib. per square inch. Temperature 260°F. 


Six Sulzer low temperature electrically-driven units one of nine units for 


each rated for an output of 650,000 Ib. hr. have been MARCHWOOD POWER STATION 
supplied for the CHAPELCROSS installation of the of the 


UNITED KINGDOM ATOMIC ENERGY CENTRAL ELECTRICITY 
AUTHORITY GENERATING BOARD 


Complete range of Boiler Feed Pumps for nuclear and orthodox thermal plants including advanced class units. 
SULZER BROS. (LONDON) LID., : 


LZER BROTHER c VE OFFITES aT WINTERTHUR PARIS NEW TORK MADRID - CAIRO - RIO DE JANEIRO ~ BUENOS AIRES - KOBE LISBON ~ JOHANNESBURG . MEXICO CITY 
Representat:wes ot J ELS MILAN AMSTERDAM COPENHAGEN uC STOCKHOLM HELSINKI ATHENS - (STANBUL ALGIERS HAIFA BOMBAY KARACHI COLOMBO 
SINGAPORE BANGAOK RANGOON AIGON MANILA PrONTREAL BOGOTA ARACA ANTIAGO (CHILE) Lima LA PAZ ~ STONEY MELBOURNE - WELLINGTON VIENNA 
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COAL keeps MECCANO 


There are some names we learn in our boyhood that 
never lose their magic—and Meccano is one of them. 
Today, this name, so intimately connected with enam- 
elled pieces of steel strips and plates that made every 
youngster a constructional engineer has an even wider 
appeal. Together with Hornby trains—electric and 
clockwork—Dinky Toys and Bayko, Meccano now 
provides a quartet of delight for boys and girls—and 
their fathers! 

The far-sighted management that has kept Meccano 


a best-seller shows the same sound judgment when 


PROGRESSIVE INDUSTRY IS GOING 


ee eee eee7ees#8e ses e®eeeeeeneeeesee @eee#ee#ee#e¢#€ss 
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running like clockwork 


dealing with grown-up affairs, like choosing coal to Coal 

fuel its great powerhouses at Liverpool and Aintree. Provides the 
Coal was chosen because coal provides more heat for Power at 
Meccano’s 
factory at 
Binns Road, 
Liverpool 


the money than any other fuel. Coal, mechanically 
stoked, is smokeless. And in our coalfields there is 
enough coal to keep British industry going at top 


production for generations to come. ae 
Mr. Gibbs, Chief Engineer, comments: 


When you are required to make a decision about 
* “We at Meccano operate all power and steam 
fuel remember Meccano. Coal has helped them to 


process equipment from coal. 
: : . . The present bo.ler plant consists of two 
build up a model industry. Choose the same fuel— water tube boilers and economisers fitted 
, ; with usual mountings, including feed water 
and you’ve made the most constructive start. regulators. These boilers were installed in 
’ 1928 and still give us a first-class service 
today. Their efficiency is high. 


Since the original installation we have 
continued to make improvements. In 1948 


further instruments were added, such as COz 
recorders and indicators and flue gas 
temperature recorders. A feed water meter 
was installed in 1955 and soon afterwards a 
FOR WA RD ON smoke indicator and recorder. More recently 
the reciprocating feed pumps have been 


superseded by electrically operated centri- 
fugal pumps. 

In this way we have kept pace with the 
increasing demands of production and made 
the best use of all our equipment 

Firing is by chain grate stokers and all 
fuel is handled mechanically. Steam is used 

a ee ee ee a oe a oe ae | e®eeeees for space heating and process work. 

Each boiler is opened up for cleaning and 
inspection once a year. The flues are easily 
cleaned with a compressed air line, and on 
completion the boilers work for the follow- 
ing year with practically no maintenance 

Coal is obtained from a local colliery and 
deliveries are arranged daily to suit our 
requirements. The quality of the coal is 
always consistent and we are confident that 
we shall continue to use coal for years to 
come.” 


Here are some key facts and figures about 
the consumption of coal at Meccano: 


Number of boilers : 2 water tube 
Method of firing : chain grate stokers 
Steam pressure : 120 p.s.i. 
Continuous max. rating: . . .6,500 Ibs. per hour 
eeeeneeee @ ®eeeseeeveeee @ as “a 
Steam temperature :.... 








Annual fuel consumption :. . .2,260 tons of coal 


ISSUED BY THE NATIONAL COAL BOARD 
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From the early days of H.P.H.W. 
in this country WINN have been 
supplying, testing, improving and 
expanding a range of valves and 
fittings to suit this highly 


specialised system of heating. 


Ask for Technical Literature. 


CHARLES WINN & CO. LTD. 


GRANVILLE STREET - BIRMINGHAM I. 
Telephone: MIDland 7151 (lO lines) Telegrams: Winn, Birmingham. 





THE POWER BEHIND THE GODDESS 


The Steel Goddess was 
the description given recently 
to the new Durgapur steel- 
works. This was apt not 
only because of its immense 
importance to Indian steel, 
but also because Durgapur 
means ‘ the place of Durga’ 
and Durga is the ten-armed 
Goddess of Bengal. 

The power behind the 
annual production of one 
million ingot tons of steel 
is one of our many responsi- 
bilities at Durgapur. The 
Goddess’s heart, the power 
plant, consists of four 
Simon-Carves water-tube 
boilers producing steam for 
vital steelworks services; the 
associated fuel and ash hand- 
ling plants, cooling system 
and steam distribution net- 
work are all Simon-Carves 
designed and built. 


\ oe 


—— a 


COMPLETE POWER PLANT BY S 1mon- "ai arves Lt d 


STOC KPORT, ENGLAND 


ind at CALCUTTA JOHANNESBURG SYDNEY TORONTO 


At Durgapur we are also building the coke ovens and coke handling 
plant, the by-product plant, the coal washery, blending and handling 
plant and the inter-connecting services for gas, tar and steam. 


$C235 





FOR DISTRICT HEATING and INDUSTRIAL PLANT REQUIREMENTS 


LA MONT HOT WATER BOILERS 


HIGH, MEDIUM and LOW PRESSURES 


2-55,000,000 and 2-25,000,000 B.T.U.s/hr. high temperature La Mont Hot Water Boilers at Central Permanent Boiler 
House, No. | Maintenance Area, London Airport, to the requirements of the Ministry of Aviation and British European 
Airways 


Consulting Engineers: Messrs. G. H. Buckle & Partners and Messrs. J. Roger Preston & Partners 


LA MONT Hot Water Boilers are the most efficient, flexible 
and compact units available for industrial heating and district 
heating requirements 


Suitable for coal, oil, creosote pitch or gas firing and for utilising 
the waste heat in flue gases from all kinds of industrial processes. 


LA MONT STEAM GENERATOR LIMITED 
HEATHER PARK DRIVE, WEMBLEY, MIDDX. 
Telephone: WEMBLEY 882! 
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When TWO HEADS 
are better than one... 


Use a ‘‘MURAMATIC’’ twin-fillet welder 


The Murex ** Muramatic ~ automatic fillet welding equip- 
ment has been designed to make two horizontal-vertical 
fillet welds simultaneously on the opposite sides of a 
stiffener. It consists of two * Muramatic ™” welding heads 
mounted on a self-propelled carriage and is suitable for 
use with the submerged arc process or for the open 
are process using a continuous coated electrode. Either 
alternating current or direct current at any value from 
300 to 1,200 amps. can be used by each head. The equip- 
ment is supplied with all the necessary controls for elec- 
trical and mechanical adjustments including the accurate 
alignment of the welding arcs by guide wheels. Please 
write for full details. 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. Telephone: Waltham Cross 23636 


E.31 369 





‘THERMAX’ SAVES OVER 


MONTHS 


When a Scottish firm of tweed manufacturers 
installed a Ruston THERMAX boiler to handle the 
greatly increased steam load created by their new 


dyehouse, operating costs were slashed. 


HERE ARE THE FIGURES... 


Fuel for six months with original 
coal-fired boiler... £7,106 


Fuel for six months with THERMAX boiler 
with greatly increased steam-load... £6,416 


The Ruston THERMAX boiler saved £690 
in fuel, eliminated a stoker’s wage 


and greatly reduced maintenance costs. 


By reliable operation at efficiencies of 80°, 
and above, THERMAX boilers frequently save 
this kind of money. Installing THERMAX could 
make it YOUR money. 


315}-y ge), Be ‘THERMAX’ BOILERS 


Oil, gas or coal-fired, wit!s evaporations up to 17,500 Ib per hour 


RUSTON & HORNSBY LTD + BOILER DIVISION + LINCOLN + ENGLANP 
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This looks interesting. Can I leave it to you? 


Ss. 








BULLETIN ON CRANE BRONZE GLOBE VALVES 


...featuring the D7 with renewable 
disc holder and composition disc. 


The renewable disc holder of the D7 
makes it possible for the engineer 

to renew the disc on any size valve 
in this wide range quickly and 
easily. The replaced holder can 
afterwards be fitted with a new 

disc at the engineer's convenience. 
This valve is made to British Standard 
2060 and is recommended for steam and 
hot water lines, and cold services 
such es water, oil, gas or air. When 
wide open, the valves can be repacked 
under pressure. They can be specially 
packed for petrol service. 


Screwed or Flanged patterns available. 
Screwed British Standard Taper 
Threads - or to American Standards. 
Flanged in accordance with British 
Standard Tables ‘'D', ‘'E’, ‘F' or ‘H' 

- or to American Standards. 

Working pressures: (Valves with 
screwed ends) saturated steam up to 
200 pounds. Cold services up to 400 
pounds. 

Sizes:Screwed - 3" to 3". Flanged - 

a” te 2. 

Sizes 24" and 3" have a bolted bonnet. 


CRANE 


VALVES OF BRONZE 
CAST IRON AND STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, 
LONDON, E.C.4 WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, Leeds, 


London, Manchester 
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THE DEFUR PROCESS 


Chemical Descaling by the “ DEFUR ” PROCESS is now of more import- 
ance than ever, especially in view of the extensive OIL CONVERSIONS 
now taking place. To ensure a perfectly scale-free Boiler, avail yourself 
of the DEFUR free examination and report service. In other words:— 


DON’T DEFER - DEFUR 


DEFUR LTD. are specialists in CHEMICAL DESCALING of Boilers (all types) 
and ancillary Steam Plant, Process Plant, Water Mains, Gas & Marine Plant, etc. 


SERVICE: Examinations, advice on all scale problems and firm quotations for 
descaling given. 


SUPPLIES: DEFUR DESCALING SOLUTION immediately available in 
CARBOYS or ROAD TANKERS 


DEFUR DESGALING 2 ST. MARYCHURCH STREET 
ROTHERHITHE, S.E.16 
SERVICES LTD Telephone: BERmondsey | 32/ 


LONDON : BRISTOL - MANCHESTER +: SOUTHAMPTON 


THE NATIONAL GOAL BOARD 


has proved mechanically fired coal 
to be the most economical fuel 


obtain the highest thermal value 
from it without smoke nuisance 
and with minimum attention. 


77 different hopper and bunker flow sizes 
and designs are available to suit varying 
boiler and furnace requirements. They 
include ‘DUPLEX’ retort stokers for the 
efficient combustion of low grade coals, and 
all can be fitted with a ‘CLEAN AIR 
CONTROL’ to prevent undue emission of 
smoke under the worst operating conditions. 


























A country wide technical representation is a5 i 
at your disposal together with installation 
and servicing facilities at many centres of WS J, z 


importance 


STOKERS LTD 
1/3 BRANDON ROAD, LONDON, N.7. Telephone: NORTH 2245/8 at a Greens « see - Coan 
50 WELLINGTON STREET, GLASGOW, C.2. Telephone: CENTRAL 5323/4 = cceps - LeICesTER - LIVERPOOL - NEWCASTLE 





BRAITHWAITE 
Pressed Steel 
Storage Tanks 


. 
. 


° | 
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Effective storage (from 220 
gallons upwards) for water, 
heavy fuel oils and other liquids. 
These tanks, which can be 
enlarged or altered to meet 
varying needs, are light, strong 
and simple to erect with all 


tools supplied. 





(left) 27,600 gallon covered tank 24 
square x 8 deep with access ladders, 
supporting structure and valve 

control platform, supplied and erected 
at a housing estate 

(inset) Another covered tank for 
agricultural estate development, 40° x 
30’ x 12’ deep, capacity nearly 
105,000 gallons 


Iustrated leaflet on request 


Selling Cpenth 
THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD 


PHONE :- 26311 (22 LINES) - GRAMS:- FORWARD SHEFFIELD 


LONDON OFFICE - BRETTENHAM HOUSE, LANCASTER PLACE, STRAND. W.C.2 PHONE - TEM 1515 
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Belloid 


for 
scale 
control 


Scale problems, major or mino 
yield to Belloid treatment. In 
steam boilers Belloid reaches 
the most inaccessible parts 
and prevents the formation of 
scale. Belloid is effective 

all types of equipment (cooling 
systems, evaporators, etc.) 
where heat transfer surfaces 


must be kept clean. 


Geigy 


The Geigy Company Limited 
Rhodes Middleton Manchester 
E 41 


Technologists Shippers and Distributors in Liquid and Solid Fuels 


JUDD BUDD LIMITED 
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KAYENCO sTEAM RAISING PLANT 


Typical KAYENCO three pass Class | packed boiler. NOTE: M.P.A. Burner with 
control cabinet. Twin Mobrey controls. Worthington Simpson feed pump. 
Corrugated furnace and substantial flanged mountings. 


The latest Kayenco development is a range of shell type boilers with 
capacities from 1,000 to 10,000 Ibs. of steam per hour using gas or 
oil firing, KAYENCO Boilers have been thoroughly tested and 
proved for economy and reliability and are constructed to A.O.T.C. 
requirements Class |. Write for details of these new boilers and our 
engineers will be glad to advise you on any heating problems using 
gas or oil fuel and waste heat recovery. 


MEVAT HIN ()) BOTLERS 


FREDERICK KAY (ENGINEERING) LTD., Nashleigh Works, Chesham, Bucks. Telephone : Chesham 533 
Northern Representative: Mr. J. E. Clark, 119 Kilpatrick Gardens, Clarkston, Glasgow. Tel: Giffnock 3372 
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Mitchell’s new ‘packaged’ boiler supplies 10 tons of 
high-pressure steam an hour for Shell oilwells in Venezuela 





The requirements of Compania Shell de 
Venezuela for high pressure steam at their 
Venezuelan oilfields dictated a boiler of a 
special type—a high pressure, forced circu- 
lation coil boiler with a capacity of 10 tons 
an hour. 

Mitchells new ‘packaged’ boiler meets all 
these requirements and has been in use for 
some months. Designed and built entirely 


by Mitchells it is a true ‘packaged’ boiler, 
i.e. one that can be shipped as a whole, and 
it thus paves the way for a whole new family 
of powerful, compact and transportable 
boilers. 

Mitchells are active in the fields of boiler 
design,cablewaysandropeways, wagon hand- 
ling, transporters and conveyors, cranes, 
mills, ship loading plant and nuclear power. 





























Mitchell Engineering Limited 


One Bedford Square London 





























Mitchells ‘packaged’ coil boiler under test 
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BETTER PERFORMANCE WITH AEI HEAT EXCHANGERS 


Drilling a condenser tubeplate 


In a specially-equipped AEI works high quality heat exchange equip- 
ment is built. Here, good design is put into action. 

The AEI Turbine-Generator Division’s Petershill Works, in Glasgow, 
Products include: 
manufactures all types of heat exchange and auxiliary equipment FEED HEATERS - DEAERATORS 
including surface condensers up to the largest size yet envisaged. EVAPORATORS - STEAM OPERATED 


AEI experience and skill could solve your heat exchange problems. AIR EJECTORS - ROTARY AIR PUMPS 
AUXILIARY COOLERS - CONDENSERS 
For further information write to the AEI Turbine-Generator Division 
at Trafford Park, Manchester 17, or to your local AEI office. 





Associated Electrical Industries Ltd. 


Turbine-Generator Division 
TRAFFORD PARK, MANCHESTER !7 - WORKS AT: MANCHESTER - RUGBY - GLASGOW * LARNE 
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BOILER HOUSE REVIEW 


THE OLDEST ESTABLISHED STEAM ENGINEERING PUBLICATION 


DECEMBER 1960 


VOLUME 75. No. 12 Genilenks 





EDITORIAL NOTE 

POINTS AND POINTERS 

NEW POWER STATION IN NORTHERN IRELAND 

THE DESIGN, MANUFACTURE AND TESTING OF TRANSFORMERS 
PROGRESS IN THE DESIGN OF MECHANICAL STOKERS 
DEVELOPMENT OF WORM-GEAR UNITS 

PULVERISED-FUEL ASH AS A STRUCTURAL MATERIAL 

RECENT EQUIPMENT AND ACCESSORIES 

OVERSEAS STEAM ENGINEERING PRACTICE 

LATEST POWER PLANT PATENTS 


NOTES—PERSONAL AND INDUSTRIAL 


The Editor will be glad to receive and consider original 
contributions, correspondence, etc., of a suitable nature 
for publication. Stamped and addressed envelopes should be 
enclosed for the return of any matter considered unsuitable 


Published monthly by 


ENGINEERING REVIEW PUBLISHING CO. LTD. 
19-20, NOEL STREET, LONDON, WAI 
Annual Subscription Rate, 40s., including postage. 


Telephone Telegrams 
Gerrard 8811 ** Farsighted, Wesdo London "’ 
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9d Becca 
NSTALLED 
TYPE Ml - COMPACT-SPACE SAVING 


DELIVERED AS A UNIT 


Demonstrating delivery of the Babcock 
Type FM packaged boiler as a compact 
factory-built unit ready for rapid installa- 
tion—a 32,000 Ib. /hr. unit during trans- 
port to the works of The Avon India 
Rubber Co. Ltd., Melksham, Wiltshire. 


The Modern PACKAGED WATER-TUBE BOILER 


» BABGOGK 


provides industry with a compact, efficient steam-raising plant with all 
the advantages of the water-tube boiler and which can be delivered as a 
complete, factory-built unit, quickly and easily installed. 
Type FM Boilers are available for outputs from 5,000 to 60,000 Ib. of steam 
per hour at pressures up to 650 Ib./sq. in. and temperatures up to 600°F 
(with draining-type superheater) or 700°F (with non-draining superheater), 
for oil and/or gas firing. 
Publication 1651/\ describes the many important features and advantages of 
this new, worthwhile addition to the range of Babcock industrial steam-raising 


plant. 


BABCOCK & WILCOX LTD. BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.I 
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GETTING THE BEST OUT OF COAL 


HE above was the title of the annual conference held at Harrogate on November 8th and 9th, by The 
Combustion Engineering Association. The opening address was given by Dr. C. M. Cawley, Chief 
Scientist, Ministry of Power, who emphasised the fact that the aim of the Association is to ensure that 
industrial fuel-using appliances and fuels are used to the greatest advantage. To this end, the Association 
arranges a series of Regional meetings in order to discuss subjects which are often of special interest in a 
particular region, and an annual Conference like the present one to discuss matters of wide interest throughout 
the country. Naturally, the Combustion Engineering Association's main concern is the combustion of coal 
but over the entire field of coal utilisation, it is essential that we should get the best out of coal. Only when 
this is done can we be sure that coal will find its proper place in the nation’s energy supplies. 


Continuing, Dr. Cawley said: ‘‘ Are we getting, here and now, the best out of coal, using existing plant 
and present knowledge ?'’ The answer to this question must plainly be “‘ No."’ The excellent work of The 
National Industrial Fuel Efficiency Service has shown, over wide sections of industry that the efficiency of 
using coal (and indeed of other fuels) can be increased by something like 15 per cent. for combustion only, 
by proper attention to operation and maintenance either with plant already installed or immediately available 
for installation. Fortunately, this situation is steadily improving, and with the continuing work of N.1.F.E.S 
and the service which the National Coal Board is building up, not to mention the work of other bodies 
including The Combustion Engineering Association, we have reasonable grounds for optimism in contemplating 
the progress that is being made in the use of existing plant and existing coal-technology 


It might be of interest to take a closer look at the size of the industry engaged in the manufacture of 
steam-raising plant. The manufacturing turnover in boiler and ancillary plant is about £30 million per annum, 
exclusive of supplies to the electricity generating industry, central heating and marine boilers, and substantial 
exports. By making some broad assumptions, it appears that new boiler plant, having a fuel consumption of 
over a million tons of coal equivalent is coming into use each year in general industry. Of course, not all the 
fuel used in this amount of new plant is coal ; but a large part of it is, and a good deal of this new plant will 
be replacing obsolete plant rather than forming an addition to total capacity 


Some 60 firms, with a total registered capital of approximately £27 million are concerned in the manu- 
facture of boiler plant (including large capacity plant for the electricity supply industry); of these firms, about 
35 have less than £100,000 issued capital. Excluding the electricity supply industry, about 20 millions tons per 
annum of coal are consumed in the furnaces of industrial steam-raising boilers 


Dr. Cawley raised the question as to whether everything necessary is being done to develop improved 
coal-burning equipment on the basis of existing knowledge ! Are we quite sure we know what the user's 
needs are, and the shortcomings of existing equipment in meeting such needs ? He suggested that this is where 
the value of the conference lies in bringing together the interests of the user and the manufacturer of equipment, 
and of the coal supplier and distributor 


It has been suggested that the need is not to develop new equipment, but to arouse the interest of the 
user in the new equipment we already have. At the same time, it is necessary to take a longer view—to look 
ahead to what the needs will be for the next quarter of a century. Are we satisfied that our research and 
development effort on the use of coal as a fuel is enough to ensure an adequate place for coal in the country’s 
future energy supplies ? Incidentally, attention has recently been drawn to one aspect of this question by the 
Advisory Council on Scientific Policy, who, in their recently issued annual report, invite the Ministry of Power 
and the University Grants Committee to consider ways of strengthening studies in coal technology, at 
Universities and Colleges of Advanced Technology 


We might have thought that the burning of coal had played so important a part in our industrial 
development that studies of coal combustion, pure and applied, wouid occupy a high place in our total 
scientific effort. That they do not in fact do so is the result of numerous factors, the chief of which are probably 
—the cheapness of coal in the past, and the scientific difficulty of the subject. As regards applied research, 
Dr. Cawley mentioned that we might have expected to find much more work directed towards the devising of 
entirely new systems of combustion; but in fact there is not a great deal being done, although the Central 
Electricity Generating Board are reported to be thinking and planning imaginatively about more new ways of 
burning coal in the future. The progress of their work in this direction will undoubtedly be watched with 
the utmost interest, and doubtless it will have repercussions on the development of new steam-raising plant 
for industrial requirements. But, it is difficult to understand why similar work, aimed directly at general 
industrial use, is not also in hand 








BRITISH VALVE 
MANUFAC- 
TURERS' 
ASSOCIATION 


The chairman of the British Valve 
Manufacturers’ Association 
(B.V.M.A.) in his report to the 
twenty-first Annual General Meet- 
ing, referred to the ‘‘ coming of age ”’ 
of the B.V.M.A., and to the recent rapid growth of 
membership—now totalling 69 companies manufacturing 
steel, iron and/or non-ferrous valves. The chairman, 
referring to the Prime Minister’s exhortation in July, 
1960, to industry to export more, reminded members 
that the Association had embarked on a long-term study 
on overseas sales promotion. A report on the subject— 
drawn up by some of the best brains in the industry— 
had provided facts and suggestions for members to 
consider. The Association had, for the mutual good, 
brought members together for a frank and open exchange 
of views and experiences. It stood ready to continue to 
assist members in planning their export campaigns. 
He also spoke of the significant accomplishments of the 
industry in the export field, whose valve exports were 
now running at an annual rate of {£14 million ; more than 
one-third of the U.K. annual output of valves (£36 
million) went overseas. He thought that those companies 
whose exports were at present small, could significantly 
help in increasing the total, and urged that all and every 
valve manufacturer should aim at exporting at least 
one-quarter of his output. The chairman, referring to 
the activities of the Association in the technical field, 
mentioned the preparation of the B.V.M.A. Manufac- 
turers’ Standard Practice (M.S.P.) for Valves—a docu- 
ment in several parts covering aspects of standardisation 
and rationalisation within the industry, such as the 
establishment of preferred face-to-face dimensions of 
certain types of flanged valves—a feature of particular 
importance to valve users. Later sections of the M.S.P. 
would deal with additional types of valves ; for example, 
one on butterfly valves would shortly be drafted. The 
British Standards Institution had already adopted the 
section of the M.S.P. dealing with cast iron gate valves 
as the basis for the draft-British Standard ‘* Cast-Iron 
Gate Valves for General Purposes.” 


IRON AND 
STEEL 


Statistics issued by The Iron and 
Steel Board show that the production 
of steel in October reached a record 
level of 497,000 toms a week, compared with 441,400 
tons a week in October, 1959. The annual rate of pro- 
duction reached 25,842,000 tons compared with 
22,953,000 tons in 1959. The production of pig-iron 
during October also set a new record of 313,000 tons a 
week compared with 269,800 tons a week in October 
last year. The annual rate of production of pig-iron 
reached 16,321,000 tons, the rate for 1959 being 14,029,000 
tons. Preliminary results of the census of users’ stocks 
of steel taken at the end of September suggest, the Board 
says, that stocks of finished steel rose by 200,000 tons or 
about § per cent. in the third quarter of this year, following 


rises of 6 and 8 per cent. in the first and second quarters. 
The Board points out that steel sheet has again accounted 
for the greater part of the rise in stocks—120,000 tons 
having been added in the third quarter. During the 
first three quarters of this year, stocks of steel sheet have 
risen by 263,000 tons or 63 per cent. Usage of steel in 
the home market during the third quarter has been 
estimated at 3,860,000 tons, seasonally corrected. This 
continues the record rate of usage achieved in the second 
quarter, the Board says, and represents an increase of 
II per cent. over the previous best third quarter, that 
of 1957. 


ALLEN 
ENGINEERING 
TRAINING 


On Thursday, November 17th, Sir 
Christopher Hinton, K.B.E., F.R.S., 
chairman of the Central Electricity 
Generating Board, visited Queens 
Engineering Works, Bedford, of W. H. Allen Sons & 
Co. Ltd., and presented the awards to pupils, students 
and apprentices for their success in this year’s examina- 
tions and work covering a wide range of mechanical, 
electrical and production engineering. Of particular 


interest to the large audience which had assembled for 
the occasion, was that the presentations were being made 


by the man who, in 1923, was himself awarded by the 
Institution of Mechanical Engineers, the William Henry 
Allen prize of £1,000, given by the founder of W. H. 
Allen Sons & Co. Ltd., for the educational advancement 
and future benefit of a young man who was considered 
to have outstanding qualities as an engineer. This 
award enabled Christopher Hinton to spend three years 
at Trinity College, Cambridge, where he graduated 
with high honours, after which he continued to achieve 
distinction in his subsequent important appointments. 
The prize winners, parents, friends and official guests 
were welcomed by Mr. W. Kenneth G. Allen, chairman 
of the company, who spoke on the subject of ‘‘ Engineer- 
ing Training,” before he introduced the chief guest, 
Sir Christopher Hinton. In his address, Sir Christopher 
Hinton said—*‘ It is just about 37 years since I came on 
my first visit to the Queens Engineering Works, and at 
that time I had completed my five-year apprenticeship 
at the Great Western Railway Works at Swindon. I 
had worked for about 18 months in the drawing office 
there, and for some reason I have never been quite able 
to understand, I had been selected to receive the 
scholarship which your founder, William Henry Allen, 
had given, through the Institution of Mechanical Engin- 
eers, and I went up to Cambridge. In the autumn of 
1923 he asked me to come to Bedford so that he could 
meet me and so that I could meet him. He was, of course, 
an old man at that time, but it was a meeting that I shall 
always remember ; he was a most impressive man, a 
most impressive engineer. What I learned at Cambridge 
undoubtedly enabled me to argue with scientists in my 
subsequent career at I.C.I., in the Ministry of Supply, 
and in the Atomic Energy Authority, and also to stop the 
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scientists from ‘‘ blinding me with science.”” I am sure 
I could not have done that without the training which, 
as a result of the W. H. Allen Scholarship, I had at Cam- 
bridge, but I am quite sure, grateful as I am to your 
founder for that scholarship, he would be the first to 
agree with me that it was not the three years that I spent 
at Cambridge which made me into an engineer, that 
made me perhaps a different and better sort of engineer ; 
but the training that made me into an engineer was 
the training I received in the workshops and in the draw- 
ing office at Swindon. I point out on every possible 
occasion, and I think it is extremely necessary to point 
out today, that engineering is not a science—engineering 
is an art. In science, there is only one unquestionably 
correct answer ; there are very few problems of engineer- 
ing where that is true. I am quite sure that you are 
keeping alive the spirit of your founder, William Henry 
Allen, who showed so much wisdom, not merely in the 
commercial and technological fields of engineering, but 
also in the training of young engineers—and if you do 
this, Queens Works will always be an outstanding school 
of engineering. I remember, when I was serving my 
apprenticeship at Swindon, I thought that Swindon was 
the best place in the world to learn mechanical engineer- 
ing and we were extremely proud of it. 


TRANSFORMER The Transformer Manufacturers’ 
MANUFAC- Agreement came before the Restrict- 
TURERS’ ive Practices Court on November 
ASSOCIATION 21st, and in view of the importance 

of transformer manufacture to in- 
dustry, both at home and in the export field, a press 
conference was held on November 18th, the purpose of 
which was to explain the part that the ten member com- 
panies play in the trading agreement, and also to discuss 
the present and future prospects of the transformer 
manufacturing industry. In the United Kingdom, the 
signatories to the agreement are the only firms who 
manufacture large transformers above 60,000 kVA and 
high-voltage transformers above 132,000 V. The total 
number of employees of the members of T.M.A. em- 
ployed solely on transformer manufacture is approxi- 
mately 10,500, of which the number of skilled workers is 
approximately 60 per cent. With regard to prices, the 
agreement operates in the following way:—the prices to 
be quoted are founded on the average of the three lowest 
initial costs, computed on a common basis. A percentage, 
which varies with size and type, and which is related to 
the rate of throughput at the works, is added resulting in 
what is known as the ‘‘ Schedule Price.” In order to 
meet varying market conditions, the ‘‘ Schedule Price ”’ 
is reduced by a “ selling factor,’’ and the resultant price 
is quoted by each member tendering. The principal 
customers in this country are the C.E.G.B., and the 
Electricity Area Boards who jointly purchase 70 per cent. 
of the transformers manufactured for home use. About 
30 per cent. of all transformers produced by members 
are exported, and it is hoped to increase this figure still 
further. It was pointed out that the exports are very 
important to this country financially, and, in order to 
maintain quality, and compete with foreign manufacturers, 
extensive research and development is carried out— 
benefiting both this country and abroad. A figure of 
£1 million was mentioned as being the sum expended 
annually by members on research and development. 
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NEW PREMISES Birmingham Engineering Centre, 
FOR BIRMINGHAM which is at present located in 
ENGINEERING Stephenson Place, is to move to the 
CENTRE former Masonic Hall, Broad Street, 

during the autumn of 1961. The new 
headquarters of the Centre is an impressive building, 
well situated in the area which is being developed in the 
City’s civic centre, and has an area about double that of 
the present premises. This will make it possible to put 
into effect the long-contemplated expansion of the 
Engineering Centre. As part of the development plan, 
a Building Centre is to be incorporated, and there will 
be two separate, permanent exhibitions in the same 
building. The Engineering Centre will continue to 
provide a ‘“‘shop window” for light and medium 
engineering, and the Building Centre will display material, 
equipment and services associated with the building 
industry. It is anticipated that the new building section 
will be run on lines similar to those operated successfully 
by the London Building Centre. Each centre will provide 
its own information service, and there will be facilities 
for lectures, meetings and short-term exhibitions, as in 
the present Engineering Centre. A non-profit distribut- 
ing company, the Engineering and Building Centre, 
Birmingham, is being formed to manage the new premises, 
and initial financial support will be provided by the 
Engineering Centre. A controlling council is being set 
up, the members being drawn from the existing Engineer- 
ing Centre Committee and the newly-formed Building 
Centre Committee. Mr. A. G. Banks, president of the 
Engineering Centre, will be president of the controlling 


council, and Mr. A. G. Sheppard Fidler, Birmingham 
City Architect, is chairman of the Building Centre 
Committee. 


SYMPOSIUM At the 
ON PRESSURE 
VESSEL 
RESEARCH 


suggestion of the British 
Welding Research Association, The 
Institution of Mechanical Engineers 
is arranging a Symposium on “ Pres- 
sure Vessel Research towards Better 
Design,” which will be held at the headquarters of the 
Institution on January 18th next. In recent years, a 
great deal of work has been conducted in this country 
on problems associated with the design of pressure 
vessels, and considerable design data have accumulated. 
Nevertheless, design data vary, and the subject is now a 
most suitable one for open discussion. The arrange- 
ments for the Symposium are being made by a committee 
appointed by the council, under the chairmanship of 
Mr. H. N. Pemberton, M.I.Mech.E. The procedure for 
the presentation and discussion of the papers will follow 
the normal pattern. The papers, about 12 in number, 
will be divided into contributions dealing with com- 
ponents and experimental research, and those considering 
design and design codes. The various papers will include 
reports on stress analysis investigations, design and 
testing of various components, pulsating pressure test, 
comparisons of various codes and probable future design 
requirements. The papers which have been under 
consideration by the organising committee are about to 
be issued. Those registering for the Symposium will, 
however, receive a programme listing the papers. A 
registration form for the use of members resident in the 
United Kingdom should be completed and returned to 
the Institution, no later than December 21st. 





New Power Station in 





Northern Ireland 





The new Coolkeeragh power station of the Electricity Board for Northern Ireland, will, when com- 


pleted, have cost approximately £134 million 


Two 30-MW sets are already in service, the erection of 


a 60-MW set is now well in hand, and a second 60-MW set with its associated equipment has recently 


been authorised 


YP WNHE site on which Coolkeeragh power station has been 
constructed is some five miles north-east of 
Londonderry on the south side of the estuary 

of the River Foyle. The commissioning of the station 

represents the latest stage in the development of the 

adjacent Maydown industrial site, which comprises a 

group of industries and basic services on and around a 

former airfield on the shores of Lough Foyle. More 

than {20 million has already been invested at Maydown, 
where, among other industries, Carbide Industries Limited 

are now producing carbide, and also acetylene on a 

tonnage scale, and piping much of it into the new and 

large neoprene fagtory of the Du Pont Co. (United 

Kingdom) Ltd., which is engaged in the production of 

neoprene multi-purpose synthetic rubber. In addition 

to providing electricity supplies to these industrial 
concerns, the station supplies to the neoprene factory 

a purchased supply of steam at a pressure of 200 lb./sq. in 

for process purposes. To supply this steam—the demand 

for which is constant—two different methods have been 

provided. The first—or normal—method is through a 

2,260-kKW auxiliary back-pressure turbine, supplied by 

A.E.I. Limited, fed with steam from the 625 Ib./sq. in 

system, and exhausting at 205 lb./sq. in. In the event of 

the auxiliary turbine being shut down, the second method 
enables steam from the 625 Ib. sq. in. system to be passed 
through duplicate 100 per cent. duty reducing-valves, to 
either of the two desuperheating equipments, which are 





The station was formally opened by H.R.H. The Princess Royal on November Ist 


also used when steam is passed through the turbine. The 
pipeline for delivering this steam to the factory is 4,000 ft 
long and 18 in. dia. The station will also supply electricity 
for power and lighting in the City of Londonderry and the 
surrounding district. Local authorities have co-operated 
in providing berthing facilities on the river Foyle for 
ocean-going tankers and cargo ships, and also a large 
reservoir, and a new housing estate. 

The rate of growth of electricity demands in the area 
served by the Electricity Board for Northern Ireland has 
been consistently high over the years. The total number 
of units sold during the year 1950 was 251,739,000, and 
during 1959 612,489,000. By the end of the first seven 
years of this 10-year period the number of units sold 
per annum was more than doubled, and of the total 
units sent out from all generating stations in Northern 
Ireland during 1959, some §6 per cent. were purchased 
for sale within the Board’s area. This rapid and sustained 
load growth in the area combined with those in the areas 
of the Belfast and Londonderry Corporations made it 
necessary to take steps to increase generating plant 
capacity to meet future load requirements. The increase 
of load demands in Northern Ireland as a whole, and 
particularly in the widely-dispersed area of the Board— 
extending over some 5,000 square miles of territory, 
and at load centres remote from any existing major 
generating station, coupled with the fact that the London- 
derry Corporation Power Station will, at an early date, be 

inadequate to deal with 
normal load development 
within the City of Lon- 
donderry, determined the 
location of the Cool- 
keeragh station. 

The site selected was 
suitable in that ample 
supplies of water for con- 
denser cooling purposes 
are available from the 
Foyle estuary, and the 
area available is adequate 
for development and ex- 
tensions to allow for an 
installed generating 


Fig. |. Coolkeeragh power 
station, on the south side of 
the estuary of the River Foyle, 
will have an initial installed 
capacity of 180-MW 





Engineering and Boiler House Review, December, 1960 


capacity up to not less than 360-MW. The installed 
generating capacities at the other large stations owned by 
the Electricity Board are—Ballylumford 124.5-MW, 


Belfast West 240-MW, Belfast East 174.4-MW—a total of 


539.2-MW for the major interconnected stations. The 
new Coolkeeragh station is the first of the Board’s stations 
in which oil-fired unit boilers have been installed. The 
first 30-MW set was synchronised in December, 1959, and 
the second in June last. Erection of a 60-MW set, being 


Fig. 2. On the left 
can be seen the 
new Coolkeeragh 
power station, in 
the centre the 
acetylene plant of 
Carbide Industries 
Limited, and in the 
foreground, the 
Neoprene plant of 
Du Pont (United 
Kingdom) Limited 


supplied by A.E.1. Limited, is now well in hand as part of 
an extension of the station in accordance with a scheme 
confirmed by the Ministry of Commerce in February, 


1958, and this plant is scheduled for commissioning late in 
1961. A further plant extension, comprising another 60- 
MW machine, is the subject of a scheme which was pub- 
lished by the Ministry of Commerce in July last, and this 
machine is expected to go into service during the winter 
of 1963. This will bring the total capacity of plant 
already commissioned, under erection or to be erected, 
up to 180-MW. Coolkeeragh power station, being inter- 
connected by 110-kV lines via Coleraine and Ballymena, 
and via Londonderry, Omagh, Portadown and Banbridge 
with the Board’s existing major power stations, will make 
a substantial contribution to supplies of electricity in 
Northern Ireland as a whole, and will ensure the added 
technical and economic advantages of a station located 
near the load centres of the Board’s north-eastern and 
western areas. The facility with which another three 
60-MW sets can be installed progressively at the station, 
at relatively low capital costs and under control and 
supervision of about the same operating staff, and with 
substantially reduced operating costs as compared with a 
new major station at any other site enhances the poten- 
tiality of Coolkeeragh in regard to further extensions to 
generating capacity at the lowest all-in capital and operat- 
ing costs to Northern Ireland as a whole. 


Oil-handling plant 

The oil jetty comprises a land leg 1,200 ft. long, 
and a sea leg with a frontage of 800 ft., including four 
mooring dolphins. Heavy-duty fenders have been pro- 
vided on the sea leg in order to withstand the forces 
imposed during the mooring, in bad weather, of “‘ self- 
unloading ”’ oil tank ships of up to 18,000 tons deadweight, 


389 


carrying 11,000 tons of oil, and having a draught of 23 ft. 
of water. The sea leg of the jetty has installed upon it 
duplicate hand-operated derricks for handling the hose- 
pipes delivering oil from the tankers, and subsequently 
supporting these pipes during unloading. The delivery 
line consists of a 12 in. dia. steel pipe which is capable 
of a throughput of 750 tons/hr. of oil and is erected on 
the east side of the land leg of the jetty. This piping 
which has a length of 5,000 ft. and provided with butt- 


welded joints was supplied by Stewarts & Lloyds Ltd. 
The oil which is delivered from the tankers is warmed in 
the tankers themselves to a temperature at which it 
becomes sufficiently fluid. In order to maintain the oil 
at a reasonable temperature in cold weather, however, 
the oil pipeline is heated throughout its length by means 
of a steam tracer pipe, and the whole assembly is lagged 
to retain heat. In order to ensure that viscous oil is not 
retained in the pipe at the termination of unloading, an 
air purge connection is arranged to ensure that any oil 
remaining in the pipeline is forced into the storage tanks. 
Five oil storage tanks, each of 7,500 tons capacity, have 
been sited on rising ground to the south-east of the 
station. These tanks are 102 ft. dia. 36 ft. high, and 
are constructed within individual bund enclosures so 
as to ensure that if any oil escapes from any tank it is 
retained in the bund enclosure, and thus the risk of fire 
damage extending from one tank to another is reduced 
to aminimum. The tanks are fully-insulated to conserve 
the heat of the oil. Transfer pumps and connections 
have been provided in the auxiliary plant house, in order 
to enable the oil in the storage tanks to be transferred to 
the station ‘“‘ ready use” tanks when required. It is 
similarly possible for the oil which is discharged from a 
tanker to be diverted direct to the station ‘“‘ ready use” 
tanks should this be necessary. Facilities are provided 
so that oil may be pumped from one storage tank to 
another. The whole of the oil pipework system is heated 
by means of steam tracing pipes fed by low-pressure 
steam taken from the receiver supplying the factory 
steam line. To supply steam for this purpose in an 
emergency, or when the main boilers are out of service, 
a 10,000 lb./hr. auxiliary boiler supplied by Davey, 
Paxman & Co. Ltd., and fired with light oil, has been 
installed. A suitable interconnection has been made so 
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that in the event of the main boilers being shut down, 
the auxiliary boiler can also supply steam for station and 
office heating through a calorifier. 


Boiler plant 

In the initial section of the station the two single-drum, 
radiant-type natural-circulation boilers already in service 
were designed and supplied by Clarke, Chapman & Co. 
Ltd. Each unit is of 380,000 Ib./hr. capacity, with stop- 
valve steam conditions of 625 lb./sq. in. and 870 deg. F.— 
feedwater temperature being 340 deg. F. The boilers 
are freely suspended and are provided with fully water- 
cooled furnaces. For each boiler there are duplicate air- 
heaters, supplied by James Howden & Co. Ltd., and a 
single economiser of the ‘‘ Premier Diamond” type, 
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which was supplied by E. Green & Son Ltd., Wakefield. 
These boilers (Nos. 1 and 2), each have two 76? in. 
** Sirocco” B.A.B. induced-draught fans, and two 624 in. 
B.A.B. forced-draught fans with radial vane inlet control 
gear. Each boiler is also provided with a 33? in. Class 
**D ” double-inlet booster fan ; and a 100-cell ** Sirocco ”’ 
cellular dust-collector. For the 550,000 lb./hr. Babcock 
boiler (No. 3), Davidson & Co. Ltd. are also supplying 
two 80 in. I.D. fans and two 694 in. F.D. fans—the latter 
being fitted with radial vane inlet control gear. Davidson 
** Sirocco” pneumatic conveyance plant is also installed 
with boilers 1 and 2 for removal of dust from the collec- 
tors, bulk dust removal from boiler settings and flues, 
and also for general vacuum cleaning of the boiler plant 
The I.D. fans are driven through size-29 scoop-control 
fluid couplings by squirrel- 
cage motors rated at 305 h.p., 
at 987 r.p.m., giving variable 
speed regulation of the fans 
from 955 to 200 r.p.m. The 
I.D. fans serving the Babcock 
§50,000 Ib./hr. boiler (No. 3 
will also be driven by s.c 
motors, rated at 365 h.p., at 
990 r.p.m., through size-32 
scoop-control fluid couplings 
with variable speed regulation 
from 970 to 200 r.p.m. All the 
fluid couplings were supplied 
by Fluidrive Engineering Co 

Ltd. 

The furnaces of these boilers 
are each fitted with 15 fully- 
automatic retractable oil-burn- 
ers, 13 of which are capable 
of maintaining the boiler rated 
output. These burners, which 
are of the pressure-atomising 








type, were designed throughout 
by Fuel Firing Limited, Wood- 
ley, Reading, Berks., and are 
arranged in three tiers of five 
in the front wall of each boiler. 
The valves and mount- 

ings for the first two 











boilers were supplied by 
Hopkinsons Limited, and 
comprise ‘‘ Hylif”’ safe- 
ty-valves, combined stop 
and non-return § valves, 
automatic isolating valves, 
Hopkinson - Ferranti 
valves, parallel - slide 














valves, ‘“‘Uniflow” 
valves, electric valve con- 
trols, ‘‘ Nolos” steam 
traps, etc. 











All boiler panels, in- 


Fig. 3. Sectional _ outline 

arrangement of one of the 

380,000 /b./hr., single-drum, 

radiant type boiler units, 

supplied by Clarke, Chapman 
& Co. Ltd 
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struments and automatic-control equipment—including 
that for individual automatic control of combustion and 
superheat temperature—were supplied by George Kent 
Limited. The control system for each boiler comprises 
master control of steam pressure by regulation of fuel- 
oil input and recirculation; steam/air ratio control 
acting on the forced-draught fans and on Kent positioner 


units fitted to individual oil-burners. Bal- 
anced-draught control in the combustion 
chamber is maintained by sensitive furnace- 
pressure controllers operating on the induced- 
draught fans Steam-temperature control 
is effected by transmitting the output signals 
from ‘‘ Multelec’’ strip-chart recording 
controllers to diaphragm-operated valves 
regulating the flow of spray-water to the 
attemporator. George Kent Limited also 
supplied the instrumentation and gauge- 
boards for the main and back-pressure tur- 
bines, plus full instrumentation and panels 
for the fuel-oil heating boiler; the transfer 
pumphouse ; the fuel-oil storage tanks ; and 
various other items of auxiliary equipment. 
The §50,000 lb./hr. Babcock boiler will 
operate with steam conditions of 950 Ib. 
sq. in., and 935 deg. F., feedwater temperature being 
385 deg. F. The unit will include Babcock multi-loop 
economiser, interstage spray-type attemperator, Babcock 
oil-firing equipment, including pumping and heating 
units and also lighting-up oil-burners, and Babcock soot- 
blowing equipment of the sequence-controlled electric- 
ally-operated type. Automatic boiler control equipment 
for this unit will be supplied by George Kent Limited. 
The fuel-oil system for each of the first two 
boilers comprises duplicate 100 per cent. duty variable- 
speed pressure pumps, drawing oil from the station 
“‘ready use” tanks; the four tanks associated with 
the first two (380,000 Ib./hr.) boilers are each 19 ft. dia. 
and 20 ft. high, and each tank has a capacity of 150 
tons, which is equivalent to 12 hours’ supply for each 
boiler operating at full load. Two further ‘‘ ready use ”’ 
tanks will be installed to supply No. 3 boiler (550,000 
lb./hr.), each of these tanks being of 200 tons capacity. 
Oil circulation within the station is maintained by dupli- 
cate 100 per cent. duty variable-speed recirculation pumps. 
The fuel-oil piping and pipeline equipment was supplied 
by Stewarts & Lloyds Limited, while the insulation 
work on both the oil pipework and oil storage-tanks 
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was carried out by William Kenyon & Sons (Thermal 
Insulation) Ltd. 

The fuel supply system for the third boiler is slightly 
different, in that three 50 per cent. duty constant-speed 
pressure pumps will be installed and three further 50 
per cent. duty high-pressure pumps are to be installed 
within the station for burner supplies. Each of the first 


Fig. 4 (left). There are five 7,500-ton capacity fuel-oil 
storage tanks sited at the south-east of the station. 


Fig. 5 (below). The control panels for the Clarke, 

Chapman boilers (Nos. | and 2) were, together with the 

instrument and control equipment, supplied by George 
Kent Limited. 


two boilers is fitted with electrically-operated remote 
controlled soot-blowing equipment comprising both fixed 
and rack-type blowers. The complete soot-blowing 
equipment was supplied by Babcock & Wilcox Limited. 
Supervisory control for each boiler is provided on separate 
panels which are mounted on the operating floor between 
the turbine house and the boiler house. 

The ‘* Melesco ”’ superheaters for the first two boilers 
were manufactured by the Superheater Co. Ltd., and are 
of the horizontal self-draining convection type located 
in the first gas-pass of the boiler. They have been 
designed to give a final steam temperature automatically 
controlled at 870 deg. F. at 625 lb./sq. in. over the range 
228,000 to 380,000 Ib./hr. The final steam temperature 
is guaranteed at 870 deg. F., which is achieved by the 
incorporation of two ‘‘ Melesco”’ steam atomised spray 
desuperheaters whose valves are operated pneumatically 
by a ‘* Mark 20” controller supplied by George Kent 
Limited. The controller acts in response to measurement 
of the final steam temperature by thermocouples installed 
at the final steam outlets. The superheater is in two 
parts ; the first section consists of 84 single-loop contra- 
flow primary elements (11,060 sq. ft. effective surface), 
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while the second section comprises 
parallel-flow secondary elements (4,930 sq. ft. effective 
surface). Eighty-four saturated connections take satur- 
ated steam from the drum to the primary elements and 
primary outlet header. From this position, the steam 
enters the ‘“‘ Melesco”’ spray desuperheaters before 
passing to the secondary inlet header. The interconnect- 
ing pipework is so arranged that steam from the left-hand 
side of the primary header enters the right-hand side of 
the secondary inlet header and vice versa. The steam 
flow continues through the parallel flow secondary ele- 
ments to the final outlet header ; thus, the tubes carrying 
the hottest steam are not located in the hottest gas zone 
All the elements are fitted with slip spacers to allow for 


42 multi-loop 


Fig. 6 (above). The Babcock 550,000 /b./hr. 
oil-fired boiler unit (No. 3) under construction. 


Fig. 7 (right). Boiler feed-pump bay showing feed 
pumps for Nos. | & 2 sets There are three 
electrically-driven, and two steam-driven pumps 
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differential expansion of the tubes. Added spacing and 
support is given by rows of heat-resisting spacers on both 
element stages. The secondary elements have been 
specially-designed to provide their own steam-cooled 
support tubes from the element itself. This takes the 
form of a rectangular loop formed from the top pipe of the 
element. All headers are fixed at the centres by anchor 
brackets, but freedom of movement is provided for by 
the use of sliding supports and guides at either end. The 
primary outlet and secondary inlet headers are fitted with 
j in. bore drain branches, and the final outlet header with 
a jin. bore air-release branch. 

To serve the two 380,000 Ib./hr. boilers and also the 
first $50,000 Ib./hr. unit (No. 3 boiler), two reinforced- 
concrete chimneys have been constructed, each having an 
internal dia. of 12 ft. at the top, and a height of 250 ft 
These chimneys were constructed by Tileman & Co. Ltd., 
London. The limit on chimney height was imposed by 
the Air Ministry in view of the fairly close proximity of 
operational air stations. On each chimney, provision has 
been made for the installation of aircraft warning lights, 
should these be necessary in the future. Outlet flue 
gases from the boilers enter the chimney bases through 
flues at a height of 20 ft. above ground-level 


Turbo-generator plant 

The two 30-MW turbo-generator sets are arranged 
transversely across the turbine house which is so laid out 
as to be suitable for extension to accommodate five addi- 
tional machines each of.60-MW capacity. In accordance 
with modern practice, each of the seven turbines will be 
supplied with steam from a unit boiler. As already 
mentioned, the first of the 60-MW machines is now under 
construction, and the second has been authorised. The 
first two sets, which were supplied by The English 
Electric Co. Ltd., comprise two-cylinder impulse-reaction 
3,000 r.p.m. turbines, driving an 11.8 kV, 37,500 kVA 
0.8 p.f. alternator, with main and pilot shaft-driven 
exciters—the main terminals of the alternator being 
connected direct to a 37,500 kVA, 11.8/33 kV water- 
cooled step-up transformer. Each of the turbines has 
22 stages in the high-pressure cylinder, and six stages in 
each flow of the double-exhaust low-pressure cylinder, 





Engineering and Boiler House Review, December, 1960 


and is designed for an initial steam pressure of 600 
Ib./sq. in. and a temperature of 850 deg. F. exhausting 
at a vacuum of 29.07 in. Hg.—at the most economic 
rating of 24-MW—to twin condensers. These condensers 
are designed to maintain a vacuum of 28.9gin. Hg. at 
the maximum rating of 30-MW. The combined surface 
of the two condensers supplied with each turbine is 
27,000 sq. ft. and the quantity of circulating-water 
required for each turbine at a temperature of 55 deg. F 
is 25,000 gal./min. at maximum output. The third turbine 
is an A.E.I. two-cylinder impulse/reaction machine 
driving a 3,000 r.p.m., 11.8kV, 75,000 kVA 0.8 p.f 
alternator with main and pilot-driven shaft-exciters. 
The main terminals of the alternator are direct-connected 
to a 75,000 kVA, 11.8/110kV step-up transformer. 
This turbine has 18 stages in the high-pressure cylinder 
and six in each flow of the double-exhaust low-pressure 
cylinder. The twin condensers fitted to this machine 


have a combined surface of 47,000 sq. ft., which is 
designed to maintain a vacuum of 29.07in. Hg. at the 
most economic rating of 48-MW or 28.9 Hg. at the 
maximum rating of 60-MW. The cooling-water require- 
ments of this machine at a temperature of 55 deg. F. 
are 45,000 gal./min. at maximum output. 

The turbine auxiliary switch-gear is located in an 
annexe running along the south face of the power station, 
and the boiler house auxiliary switchgear is in a similar 
annexe on the north side of the power station. Mechan- 
ical auxiliaries, such as feed pumps, are located in the 
basement between the turbine and the boiler house, 
which again, in accordance with modern practice, are 
not divided one from another 


Feedwater system 

Make-up water is supplied from the Londonderry 
Rural District Council Water Scheme through a 12 in 
dia. water-main, laid beneath the dock access road 
running to the east of the power station. The make-up 
water is delivered to a demineralisation plant with a 
rated output of 18,000 gallons per hour of treated water, 
but so arranged as to be capable of extension to an 
ultimate rating of 31,000 gal./hr. This plant, supplied 
by The Permutit Co. Ltd., is located in the auxiliary plant 
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building to the east of the power ‘station and the treated 
make-up water is introduced into the feed system through 
a pre-heater machine and thence to the condensers. 
In emergency, however, treated water, may be introduced 
into each feed system through the high-level feed tanks. 
In addition to providing the requirements of the power 
station, this plant also supplies treated water to the Du 
Pont Neoprene factory. For this purpose, treated water 
is discharged into a rubber lined storage-tank and pumped 
thence to the factory by twin Ioo per cent. duty pumps 
which operate against a head of 210ft. The pipeline 
is 3,000 ft. long, and is of insulated aluminium construc- 
tion. The pumps are of stainless-steel construction 
throughout, and all valves on the system are of the rubber 
diaphragm type. 

The three vertical-shaft-driven “* Umglide’’ pumps, 
which were supplied by the Harland Engineering Co. Ltd., 
incorporate water-cooled, oil-lubricated, Michell journal 

bearings top and _ bottom, 
pump “‘ top ’’-half casing with- 
drawal gear, intermediate solid 
shafting, plummer-block bear- 
ings with automatic lubrica- 
tion, and solid couplings. The 
three vertical driving motors, 
which have Michell water- 
cooled oil-lubricated journal 
bottom, and thrust and journal 
top, bearings, were also sup- 
plied by The Harland En- 
gineering Co. Ltd., who were 
the main contractors, and also 
provided the pipework, switch- 
gear and valves. 


Fig. 8. Turbine house showing the 

two 30-MW English Electric sets, 

and also the non-condensing pass- 

out machine, which was supplied 
by A.E./. (Manchester) Ltd. 


In the Permutit water-treatment plant, the raw water 
supply is treated in four stages—chemical dosing; sand 
filtration; carbon filtration; mixed-bed demineralisa- 
tion. The water is first dosed with aluminium sulphate 
by two Permutit ‘‘C” type chemical pumps. This is 
to remove colour and suspended matter by precipitation 
and coagulation ; chlorine is also added at this stage to 
sterilise the water. The water then goes into three 
contact tanks where the reaction between the alum and 
the suspended matter is completed. The resulting sludge 
is withdrawn at regular intervals. Any remaining floc 
is removed in the next treatment stage which consists 
of four Permutit pressure-type sand filters. Sand filtra- 
tion is followed by carbon filiration which removes the 
free chlorine residual existing in the water. At this 
stage, the water has been clarified but still contains 
dissolved mineral matter. Removal of this is carried 
out by three Permutit mixed-bed ‘‘ Deminrolit’’ unite, 
each unit containing a bed of intimately-mixed cation 
and anion exchange materials. The cation exchange 
resins convert salts such as calcium chloride and sodium 
sulphate to their corresponding acids ; the acids in turn 
being absorbed by the anion exchange resins, leaving 
water that is almost entirely free from any dissolved 
solids. 
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Associated with the first two turbo-generators are 
three 450,000 lb./hr. motor-driven feed-pumps, and two 
330,000 Ib. /hr. steam-driven feed pumps so arranged that 
each boiler is supplied by one motor-driven pump, 
with one steam-driven pump available as an emergency 
unit—the remaining motor-driven pump acting as standby 
to either unit. The electrical pumps, supplied by Mather 
& Platt Limited, are 6in./7 in. ‘‘ Plurovane”’ units and 
they are driven by Mather & Platt three-phase, 50 c's, 
3,300 V, 625 b.h.p. motors with low-starting current, 
at 3,000/2,950 r.p.m. These motors drive the pumps 
through size-18 scoop-trim fluid-couplings, also supplied 
by Fluidrive Engineering Co. Ltd. The steam-driven 
pumps, also supplied by Mather & Platt Ltd., are arranged 
to start automatically upon a reduction of steam pressure 
in the system. For No. 3 boiler, two motor-driven 
pumps of 660,000 Ib./hr. capacity, and one steam-driven 
pump of 550,000 Ib./hr. capacity are being installed— 
the arrangement of plant being similar to that for the 
lower pressure machines. These pumps are being 
supplied by Sulzer Bros. (London) Ltd. All feed- 
pumps are located on the boiler basement floor, and 


Fig. 9 (above) 
building and the 110-kV switching station 


Fig. 10 (right) 
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of make-up water in an emergency when each machine is 
shut down. This heater is normally bled-steam-operated 
as No. 2 low-pressure heater. Five-stage feed-heating 
raises the condensate from No. 3 machine to a tempera- 
ture of 385 deg. F. at maximum output. The three final 
heaters are on the high-pressure side of the feed pumps, 
and No. 3 heater is a deaerator. No additional provisions 
have been made in this case for heating make-up water. 
The feed pumps associated with Nos. 1 and 2 turbo- 
generators are driven by 625 h.p., 3.3 KV, 3,000 r.p.m. 
motors with direct-on starting equipment at the 3.3 kV 
auxiliary switchboard. The electric pumps associated 
with No. 3 turbo-generator are driven by 1,300 h.p., 
3,000 r.p.m. motors and are also direct-on started from 
the 3.3 kV switchboard. 


Circulating water system 
Circulating-water is obtained through an intake head 
situated in the Foyle estuary 4ooft. from the shore. 
This structure is fitted with coarse and fine screens to 
prevent the passing of young salmon. To assist in this 
process the maximum velocity through the screens is re- 
stricted to 2 ft. per sec. compared with a normal 
velocity of 4 ft. per sec. From the intake head, 


The station electrical control room is located between the main 


The circulating-water pump house contains six vertical spindle, 


centrifugal type pumps, all supplied by Mather & Platt Limited 


the high-pressure steam and feed pipework is arranged 
for interconnection between Nos. 1 and 2 machines 
on the steam side by means of duplicate receivers in 
the basement. The pipework for No. 3 machine is 
arranged for its ultimate interconnection with a future 
unit of similar capacity. 

The five-stage feed-heating plant raises the condensate 
from Nos. 1 and 2 sets to a temperature of 340 deg. F. 
at maximum output. The three final heaters are on the 
discharge side of the boiler feed pumps and are provided 
with an automatic by-pass operated by excessive water- 
level in any of the heater shells. The feed-heating system 
of these machines is designed to cater for an additional 
make-up of 10,000 gal./hr. by means of a direct-contact 
heater which is also capable of deaerating this quantity 


water is taken through duplicate concrete intake culverts 
into the forebay of the circulating-water pumphouse 
which consists of a screen chamber designed to contain 
six Ledward & Beckett continually rotating band screens 
each having a capacity of 25,000 gal./min. Three screens 
have already been installed and two more are under 
construction. After passing through the band screens, 
the circulating-water moves into the pump suction bay 
from which it is delivered to the condensers of the turbines 
through pressure culverts. Four pumps, each of 13,000 
gal./min. capacity, feed Nos. 1 and 2 machines and two 
further pumps, having a capacity of 25,000 gal./min., 
are at present being installed to supply No. 3 machine. 
All six c.w. pumps, which were supplied by Mather & 
Platt Limited, are of the vertical-spindle centrifugal 
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type, and each is capable of running in parallel with 
any of the others. The motors driving the pumps, 
which have a capacity of 13,000 gal./min., are 3,000 
r.p.m., 155 h.p., 3.3 KV motors, with direct-on starting. 
The motors driving the 25,000 g.p.m. pumps are 3,000 
r.p.m., 295 h.p., 3.3 kV units with direct-on starting. 
After passing through the condensers, the circulating- 
water is passed through twin-discharge culverts and 
syphon pits located on the south side of the power 
station, whence it is discharged into the river some 
700 ft. down-stream from the intake head. In general, 
the whole of the circulating-water system has been 
divided into two halves, so that on either the intake 


or the discharge side it is possible to de-water one half 


for inspection and cleaning purposes without shutting 
down the whole station. 

To prevent mussel and organic growth in the culverts, 
and sliming in the condenser tubes, provision is made 
to chlorinate the water at the intake head on the inter- 
mittent dosing principle. The chlorination plant, sup- 
plied by Wallace & Tiernan Limited, is operated from a 
programme controller set to give the requisite length and 
frequency of treatment automatically. In addition to the 
circulating-water required for the power station, the 
pumphouse has to supply raw water to the Neoprene fac- 
tory. To do this, three additional pumps, each capable of 
delivering 5,000 gal./min. of water against a total head of 
260 ft., have been installed, while provision has been made 


THE LATE MR. R. M. ATKINSON 

It is with regret that we record the death on November 
12th of Mr. R. M. Atkinson, chairman of Sulzer Bros 
London) Ltd. Mr. Atkinson, who was in his 71st year, was 
educated at Oundle School and Sheffield University, after 
which he became an engineering pupil with Vickers Limited. 
From 1912 to 1916 he was assistant manager at the Drop Forge 
of Vickers Limited, being then seconded to the Ministry of 
Munitions as Director of Forgings and Castings, and later to 
the Air Ministry as Director of Materials and Supply (Rolls- 
Royce Engine Branch). From 1919 to 1924 he was deputy 
manager of the Railways Department of Vickers-Armstrongs 
Limited, after which he undertook extensive travelling on 
behalf of Vickers Limited and associated companies, in 
connection with overseas sales policy. After some years with 
the Vickers Organisation, he left them in 1938 to join the 
Sulzer Organisation, as managing director of Sulzer Bros. 
London) Ltd., which position he held until his appointment 
as chairman in June this year. In 19§2 he joined the board of 
Richardsons, Westgarth & Co. Ltd., and their subsidiary 
company, George Clark (Sunderland) Limited, which appoint- 
ments he retained until his death. Mr. Atkinson was a mem- 
ber of The Institution of Mechanical Engineers, and of The 
Institute of Marine Engineers. 

* * 


* 
300-MW TURBO-GENERATORS FOR CANADA 

The first of two 300-MW turbo-generators under construc- 
tion by C. A. Parsons & Co. Ltd. has now been completed 
and despatched to site. Both machines were ordered by the 
Hydro-Electric Power Commission of Ontario for the new 
power station at Lakeview, near Toronto. These machines 
are the largest ever ordered by a Canadian utility undertaking 
and the largest to be exported from this country. Each set 
is of cross-compound design and will operate with steam 
conditions of 2,350 lb./sq. in. pressure, and 1,000 deg. F. 
temperature, with reheating to 1,000 deg. F. The h.p. line 
of turbines will be coupled to a 150-MW generator running at 
3,600 r.p.m., whilst the Lp. line will be coupled to a second 
150-MW generator running at 1,800 r.p.m. The weight of 
the outer casing of the high-speed generator is 69 tons, whilst 
the weight of the core and windings is 150 tons. This generator 
forms one of the heaviest pieces of machinery to be shipped 
to Canada. The 69-ton outer casing was transhipped to a 
Lake vessel, and taken up the new Seaway to Toronto. 
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for a fourth similar pump at a later date. The water is 
delivered from the pumphouse to the factory through a 
33 in. dia. steel pipe 4,500 ft. long, lined with concrete 
and designed for an ultimate flow of 15,000 gal./min. 

The electrical control room is situated at the east end 
of the 33 kV switchhouse between the power station and 
the 110 kV switching station. It is equipped with air- 
conditioning plant and fluorescent lighting. Communica- 
tion between the control room and the power station is 
provided by loud speaking telephones and staff locator 
equipment. The control panels are of the sheet-steel 
cubicle-type, and include all the essential apparatus to 
control the output of the generators and the position 
of the 110 kV, 33 kV switchgear. All relays and protective 
equipment are mounted on separate cubicle-type panels 
which are accommodated in the relay room situated 
behind the control panels on the same level. Beneath 
the control and relay rooms there are two floors, the first 
of which houses the cable spreads from the panels them- 
selves, and the second, which is at ground level, houses 
the air-conditioning equipment, factory metering and the 
compressor equipment for the 33 kV switchgear and tele- 
communication apparatus. 

The consulting engineers to the Electricity Board for 
Northern Ireland, for the complete Coolkeeragh project 
are Messrs. Kennedy & Donkin, Westminster, W.1, 
the associated civil engineering consultants being Sir Alex- 
ander Gibb & Partners. 





Mr. F. Burgess (Whites-Nunan Limited) has been re- 
elected chairman of the British Valve Manufacturers’ Associa- 
tion for the year 1960 61. Mr. K. M. Leach (Audley Engineer- 
ing Co. Ltd.) has been re-elected vice-chairman. The other 
members of the executive committee for the year 1960/61 
are as follows:—Mr. D. Bailey—Sir W. H. Bailey & Co. Ltd., 
Mr. B. S. Bass—Dewrance & Co. Ltd., Mr. D. S. Birkett— 
Samuel Birkett Limited, Mr. W. R. Blakeborough— 
J. Blakeborough & Sons Ltd., Mr. G. F. Chambers—The 
Bryan Donkin Co. Ltd., Mr. F. S. Ham—Ham, Baker & Co. 
Lid., Mr. H. R. Hammond—Crane Limited, Mr. N. P. 
Newman—Newman, Hender & Co. Ltd., Mr.’T. B. Pattison 
—Alley & MacLellan Limited, Mr. A. Robertson—Glen- 
field & Kennedy Limited, Mr. A. Trump—Saunders Valve 
Co. Ltd. Mr. B. S. Bass is a newly appointed member of the 
committee 

. * * 


The Central Electricity Generating Board announce 
their intention to place an order valued at about £200,000 
for a Bristol Siddeley gas-turbo-generator set to be installed 
at Hams Hall power station, near Birmingham. The installa- 
tion will be used to explore the ability of this type of plant— 
based on aero-engine techniques—for peak load and emergency 
operation. The prime mover has been developed from the 
Bristol Siddeley ‘‘ Olympus’”’ turbo-jet engine, and the 
alternator will be manufactured by the Brush Electrical Engin- 
eering Co. Ltd., Loughborough. Principal advantages of this 
type of plant include low capital cost, light weight, suitability 
for operation under remote control, rapid starting and simple 
maintenance. The set will be commissioned in 1962. 

* . * 


Following the retirement of Sir Samuel R. Beale, K.B.E., 
M.1.Mech.E., Mr. P. B. H. Brown, M.I.Mech.E., M.Inst.R., 
has been appointed chairman of Worthington-Simpson 
Limited, Newark, Notts. Mr. Brown is also chairman and 
managing director of L. Sterne & Company, a director of the 
Glasgow Chamber of Commerce, a member of the management 
board of the Engineering Employers’ Federation, and a 
member of the Scottish Committee of the Council of Industrial 
Design. He is a past chairman and member of the board of 
management of Glasgow Royal Mental Hospitals, and was 
also president of the Scottish Engineering Employers’ Asso- 
ciation for 1957-58. He was appointed a director of 
Worthington-Simpson Limited in 1949. 
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The Design, Manufacture, and Testing 


of Transformers 


W* were recently invited to attend an international 
symposium on the construction, design, and 
testing of large transformers, which was held 

at the new transformer works of the English Electric 
Co. Ltd., at Stafford. The symposium was attended 
by 84 delegates, representing the United Kingdom, 
the U.S.A., India and Uganda. Ten papers were pres- 
ented, and the opportunity was also taken to show the 
new transformer factory to the attending delegates 
Work on the construction of the new factory commenced 
in August, 1957, and it was in full commission in the 
spring of this year—its total cost having amounted to 
approximately £3 million. Designed for the manufacture 
and testing of transformers of 1.5-400 MVA and above, 
the building covers an area of 245,000 sq. ft., and com- 
prises six parallel bays each 580 ft. long and up to 8s ft 
wide. 

The main bay is designed to accommodate two 200- 
ton cranes which can be used together to lift loads of 
up to 400 tons through a height 6oft. An impulse 
generator, which is installed in the test area, is believed 
to be the most powerful in the world. It is designed to 
produce 4.8 million volts with a 346-kW sec. energy 
rating. 

A four-floor office block, comprising 40,000 sq. ft. 
of floor space has also been constructed; the filing 
department is situated centrally, and can be reached from 
all floors by a continuously running ‘“‘ Paternoster ”’ 
lift, thus allowing ready access to all files. 


Symposium papers 

The symposium commenced with a paper by H. H. 
Begent and A. R. Kevan, and was entitled ‘‘ Future 
Trends.”” It was shown that the weights of the largest 
units required during the next decade will in most cases 
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The English Electric Company's new £3 million transformer works at Stafford is shown on the right of the picture 
associated office block with 40,000 sq. ft. of floor space 


exceed 200 tons, which in general is the permissible 
limit of world transport imposed by bridges, dock cranes 
and vehicle capacity. Combination of high flux density 
18 kg.) high current density (4,000 amp./sq. in.) and 
the lightweight tank might result in 15 per cent. reduc- 
tion in weight. This would give a transport weight for a 
450 MVA, 300 kV transformer within 200 tons, but the 
unit would be uneconomic A different approach, 
involving some form of subdivision is, therefore, necessary, 
alternatives being: 
1) Utilisation of three-phase groups of single-phase 
transformers. 
Three-phase units with core building and winding 
assembly undertaken on site. 
3) Subdivisible three-phase units. 

The third alternative offers the best solution from all 
aspects. The convenient design for sub-division has a 
five-limb core, as in this transformer, the yoke is half 
the sectional area of the yoke in a three-limb design 
The proposed sub-division would be between phases in a 
vertical plane involving a break in the yokes, tank, and 
tapping leads, if a three-phase on-load tap-changer is 
used. Yoke joints may be butted or interleaved. 

A major factor in these very large transformers, regard- 
less of their transport weight, is short-circuit electro- 
mechanical strength. An opportunity has arisen to 
examine in detail the h.v. and l.v. windings of a 154/13.8- 
kV, 200-MVA transformer after it had been subjected 
to three short-circuits on the l.v. busbars. The fault 
current in the l.v. winding was calculated at 114,00c 
peak amperes. There was no visible sign of any move- 
ment of the h.v. or l.v. winding. This transformer 
employed spiral disc-windings on the l.v. and inter- 
leaved disc-windings on the h.v., with solid fullerboard 
insulation between them. The type of winding and the 


On the left is the 
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major insulation used are regarded as major factors 
providing the required mechanical strength. 
tions show: 

1) Adequate mechanical strength is more easily built 
into disc-windings than layer windings; and 
Solid insulation has a mechanical strength superior 
to barrier insulation comprising concentric tubes 
of fullerboard. 

The next paper to be read was in two parts, dealing 
with the subject of Computors in Transformer Design. 
It was presented by I. F. Beck and R. Hamilton, and 
described the writing of a programme to design the core 
and windings of a transformer to a given specification 
The design method employed is one of trial and error. 
The programme first assumes a typical value for several 
basic design constants, such as copper space factor and 
ratio of total load loss to J*R losses. These constants 
are used in fundamental equations, which relate design 
characteristics to core flux density and overall winding 
dimensions. When solved, these 
equations provide a trial value for 
flux density and overall core and 
winding dimensions and _ using 
these, a detailed design is com- 
pleted and all performance details 
calculated. This first design will 
probably not meet the required 
performance, but, using simple 
formulae, it enables the basic 
constants to be modified and the 
process repeated to produce a 
second design. This process is 
iterated as many times as is neces- 
sary until a satisfactory design is 
obtained 


Investiga- 


> 


Part of the interior of the new trans- 

former works at Stafford, looking past 

one of the vacuum ovens towards the 

erection bay and the 4.8 million volt, 
346 kW sec. impulse generator 


The quality of design is excellent for inquiry purposes, 
and the programme can be especially useful when it is 
required to ascertain the most economic design to meet 


a customer’s capitalisation formula, as a large number of 


designs with different loss levels can be easily and quickly 
prepared. With the availability of larger computers, 
and improvements in programming techniques, future 
programmes will be more comprehensive. For example, 
the computer, when presented with a capitalisation 
formula, will automatically produce the most economic 
design. Tank and cooling details will be provided for. 
The second part of the paper by R. Zambardino and 
K. Holland, dealt with the study of impulse voltage 
problems in transformers. Full mathematical treatment 
of the response of transformers to impulse is very involved, 
and quite unmanageable without the use of digital com- 
puters. Simplified programmes covering a wide range of 
impulse problems have been prepared for use by the 
designer as a routine tool. As an example, one pro- 
gramme calculates the initial voltage distribution in two 


windings of a transformer at the instant of impact of 


the front of the impulse voltage-wave on the terminal. 
The maximum voltage-gradient in the winding appears 
in this initial distribution, which consequently determines 
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the axial insulation required to withstand full waves. 
If interleaved windings are used, they will behave in a 
non-oscillatory manner, and chopped waves do not 
produce higher stresses than full waves. Consequently, 
for interleaved windings, all the insulation characteristics 
can be determined by this initial distribution. 

The test plant in the new factory was described in a 
paper presented by S. Chilton and B. Bates. The 
installed plant capacity is sufficient for the complete test- 
ing, including a full-scale heat run, of a 600 MVA trans- 
former. Four 10-MVA d.c. motor-driven alternators 
combined with 42-MVAR of capacitors represent the 
bulk of the test supply. Two smaller machines totalling 
1,000-kVA capacity provide a variable-frequency auxil- 
iary system, and a third set, rated at 7.5-MVA, is used for 
over-potential testing at frequencies between 100 and 
200 c/s. 

A new impulse-generator has been designed and built 
at the company’s Stafford works to test the highest 
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voltage and largest capacity transformers envisaged for 
the future. It was described in a paper by L. Wardle and 
B. Bates. The plant comprises 12 stages at 400-kV per 
stage, giving a peak voltage of 4,800-kV. A 400-kV 
charging voltage introduces the problem of corona 
discharge and random flashover, emphasising the import- 
ance of the correct choice of spark-gap. Exhaustive 
works tests have proved that the uniform-field type of 
gap showed the best overall features and, despite its 
expense, this was adopted. In order to test low impedance 
windings it is essential that the generator has maximum 
capacitance. Each of the 12 stages has an individual 
capacitance of 0.36 micro-farads made up of three 0.12 
micro-farad condensers in parallel, achieving the extremely 
high energy rating for the generator of 346-kW sec. 

The charging equipment comprises a transformer 
feeding a voltage doubling circuit using silicon rectifiers, 
controlled by a magnetic amplifier, with a feed-back 
circuit from a resistance divider on the 400-kV line. 
A current reference is taken from a potentiometer on the 
control desk to the magnetic amplifier, allowing the 
generator to charge until the feed-back current balances 
the reference, at which point the voltage stabilises. 

In a paper on ‘‘ Some Factors in Transformer Design ”’ 
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D. H. Ryder and J. F. Tulk referred to improvement in 
losses obtained by clamping the limbs of medium cores, 
without the use of through bolts. The company uses 
two methods, firstly a close-fitting tube of polyester 
resin glass tape which is subsequently cured in position ; 
and, secondly, a direct epoxy-resin bond between indi- 
vidual laminations. Windings and insulation were dealt 
with in a paper by J. B. Price and J. F. Tulk. They 
described the use of a terylene material named ‘‘ Melinex ”’ 
as a new insulant which possesses a higher breakdown 
strength than oil-impregnated paper, with an equal 
di-electric constant, while being impervious to moisture. 
They also described the reinforcement of solid fuller- 
board insulation on transformers above 110-kV by addi- 
tional wrapping of each interleaved h.v. disc coil with 
layers of paper, part of which is later cut away to allow 
free oil circulation. Tap-changing was the subject of 
papers by H. E. Pettit, G. W. Sampson and G. G. 
Wightman, the first dealing with tapping windings, and 


Engineering and Boiler House Review, December, 1960 


the second describing some characteristics of the latest 
design of English-Electric tap-changer. A paper on 
transformer noise by J. Wilkins and J. E. Lambert 
described an experimental steel enclosure which has 
proved effective in reducing noise from a 60-MVA 
transformer by some 22 d.B. Dealing with oil preserva- 
tion systems, a paper by T. D. Desbrulais and A. E. 
Brierly compared the conservator and gas-cushion 
methods, and concluded that the conservator system was 
to be preferred. 

A paper, “‘ Distribution Transformers ”’ was presented 
by A. J. Millar. Developments in this field have been 
concerned mainly with the core and the windings. The 
use of an un-cut wound core of grain-oriented steel 
has reduced the iron loss in the smallest distribution 
transformers to less than one-third the value previously 
prevailing. In windings, the major development has 
been the introduction of synthetic-enamel-covered wire 
for high voltage coils. 





NEW ELECTRICAL ENGINEERING WORKS IN INDIA 


On Sunday, November 6th, Mr. Nehru, Prime Minister 
of India, took part in the inaugural ceremony at the plant of 
Heavy Electricals Limited, at Bhopal, the ceremony marking 
a major step in the establishment of a new industrial centre. 

Associated Electrical Industries Limited has been closely 
concerned with the Indian Government in this project, which 
will produce eventually heavy electrical apparatus worth nearly 
£40 million a year—the bulk of India’s requirements. Switch- 
gear and transformers are already being made in the works, 
and before the end of this year transformers will be in pro- 
duction on an appreciable scale. Later, heavy fabricated 
parts, water turbines and their associated alternators, electric 
motors and also the electrical equipment required for the 
electrification of India’s Railways will be manufactured. 

Originally conceived in the late 1940’s, the first positive 
step in the scheme was taken in November, 1955, when A.E.I. 
were appointed as technical consultants and commissioned to 
prepare a detailed project report. After due consideration 
and discussion, the project report was accepted by the Central 
Government of India in March, 1957, and work commenced 
in earnest. 

The first step was the construction and equipment of a 
large training school and workshop, which is undoubtedly 
the largest and best equipped in India (and ranking high in 
importance in the world in general), where a sufficient number 
of artisans and engineers of all grades could be trained during 
the time taken to build the factory itself. At the present time, 
some 3,000 men are undergoing training in all the techniques 
of the manufacture of electrical apparatus. 

Concurrently with the training of artisans and junior en- 
gineers in Bhopal, more experienced engineers were sent for 
extended training courses (some for as long as three years 
to the U.K. factories of Associated Electrical Industries 
Limited, to fit them for positions as senior engineers and 
factory superintendents. Ninety-seven of these men have 
now returned to India to make preparations for starting up 
production of the many departments of the factory, while 
another 89 are still completing their training in the U.K. 
A further number of senior engineers who will be required 
for the later phases of development at Bhopal have still to be 
sent to the U.K. over the course of the next year or two. 

While this training programme has been in operation, 
construction of the factory itself has gone ahead rapidly. It 
will eventually comprise five large manufacturing buildings 
800 ft. long and some 600 ft. wide, together with the necessary 
subsidiary service and office buildings. 

In the first place work was concentrated on the construction 
of the maintenance building, which was well equipped with 
tools to provide an engineering service for the construction 
work. This building was commissioned in January, 1960. 
Next, the building of the switchgear and transformer shops 
was commenced. The former building was substantially 
completed in June, and production was initiated there on 


July 1st by Mr. K. B. Mathur, the chairman of Heavy Elec- 
tricals Limited. Machine tools, plant and manufacturing 
equipment in quantity are now arriving at Bhopal, some 
£3 million worth from the U.K., and much from the recently- 
established machine tool factories in India itself. 

The maximum size of generators and transformers originally 
planned for construction has been increased from the original 
50-MW to 150-MW in view of the latest assessment of India’s 
power plant requirements. 

The construction of the factory is being carried out by 
Indian engineers and contractors, with the advice of a group 
of A.E.I. engineers stationed at Bhopal. This group will 
later be enhanced by production engineers and demonstrators, 
who will help the management of Heavy Electricals Limited 
to inaugurate a production programme with all the precise 
and complicated techniques associated with the manufacture 
of large electrical power plant and auxiliary equipment 

At the same time, a complete town to house workers, 
engineers and management personnel is being built, and 
already some 3,000 houses and flats are occupied. This is a 
good start towards the housing needs of the 32,000 men who 
will eventually be employed in the factory when it is com- 
pleted. 

The township is being well planned on the best modern 
lines with local shopping centres, schools, etc., and a central 
shopping and commercial area. The pleasant location of 
Bhopal, with its large lakes, at an elevation of 1,800 ft. above 
sea-level and its climate free from extremes, should ensure a 
happy and healthy industrial community of which India 
may be justly proud. 


G. & J. Weir Limited, Glasgow, have received an order 
from the South-West African Administration, Water Affairs 
Branch, for a Weir “‘ Multiflash ’’ sea-water distillation plant. 
The order, obtained through their South African representa- 
tives, Fraser & Chalmers (S.A.) (Pty.) Ltd., is for a plant 
similar to that now recently completed at Guernsey, and will 
produce 120,120 imperial gallons of pure fresh water daily 
from the sea. Luderitz is a small seaport and railway terminal 
serving the Namaqualand alluvial diamond mining area, and 
a crayfish canning industry is carried on which uses some 20 
per cent. of the water at present available. The remainder 
is used for domestic purposes. Water from existing sources 
is very expensive, and it is expected that the “ Weirwater ” 
produced by the new plant will cost well under half the 
current price. This will lead to an increased demand, and the 
new plant is designed to cover anticipated requirements for 
the next eight or nine years. The installation will operate in 
conjunction with an existing electricity generating station 
nearby, the main turbine in which will furnish a supply of 
bled steam for use as the heating medium in the distillation 
plant. 





Progress in the Design 


of Mechanical Stokers* 


The notes deal with some of the developments which have been incorporated in the design of 
mechanical coal-burning equipment during the past year or two. These new developments contribute 
to the achievement of higher thermal efficiencies, lower maintenance costs in boiler plant, and also 


contribute towards reduced atmospheric pollution 


Such developments should still further encourage 


the use of coal-firing in industrial steam-raising plants 


URING the last few years, the performance of 
mechanical stokers has been more or less revolu- 
tionised. The trend has been generally towards 

greater versatility, higher rates of combustion, and 
improved thermal efficiencies. There are, unfortunately, 
still in existence many out-of-date machines firing solid 
fuels, such machines often being badly in need of repair, 
and indifferently controlled. The behaviour of such 
machines very often results in unfavourable comparison 
being made with other methods of raising steam. There 
is no reason at all why modern automatic stokers should 
not be capable of producing and frequently exceeding, 
the same thermal efficiencies at low operating costs, 
which it is suggested, can be obtained with liquid fuel. 
The purpose of this article is to consider some of the 
more recent and interesting developments of solid fuel 
firing technique. The three most important types of 
apparatus available are:— 

(1) The low ram stoker. 

(2) The chain-grate stoker. 

(3) The underfeed stoker. 


The low ram stoker 

Probably no type of mechanical stoker 
has undergone such modifications since 
its inception, as this machine. It is now 
capable of burning efficiently, a very wide 
range of coals, and great strides have 
been made in improving its flexibility by 
the introduction of independently-controlled 
grate motion and other refinements, whilst 
simultaneously reducing maintenance costs. 
Older versions of this machine have 
a single gearbox which was coupled to 


Fig Modified ram control mechanism for 
Hodgkinson low-ram_stoker. 


the ram feeding mechanism as well as to the bars, 
and on a double-flue boiler there was frequently 
no means of independently varying the quantity 
of fuel handled by each grate. In the later designs, 
however, a small supplementary gear box is added to one 


*By J. P. Lauder, B.Sc.(Tech.), M.Inst.F., director, and 
manager (Technical Dept.), James Hodgkinson (Salford) 
Limited. 


of the feeders, and this can be used in conjunction with 
a variable throw crank to magnify the movement of the 
other, or to reduce it as required. This means that 
exactly the correct amount of coal can be delivered to 
suit the draught available over each fire. Such method of 
control is illustrated in Fig. 1. 

A further improvement which can be applied to the 
low ram stoker is indicated in Fig. 2. Here, the machine 
is split horizontally, in that one motor is used to drive 
the feeding mechanisms, these in turn still being inde- 
pendently adjustable, while a second and quite separate 
geared motor drives the grates. Since the running times 
of both are controlled from cyclic timers working on a 
40 starts per hour basis, the rate of coal feed, as well as 
the speed of travel of the fuel along the grate can be 
varied over a very wide range. This facility is extremely 
important, because some fuels have been found to need 


a thick fire-bed, whilst others behave much better with a 
thin bed arranged to travel comparatively fast. This 
latest form of the low ram stoker makes it simple for 
every possible combination of grate-speed and fire-bed 
thickness to be achieved siniply by the turning of a knob. 
The actual variation available for each component is of 
the order of 20 : 1, this being usually far in excess of that 
required by the average plant, even when coals of quite 
different properties are delivered from time to time. 
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Whilst fire-bars and furnace component parts for 
stokers have been cast in ordinary grey iron for over 
half-a-century, it is only within the last two or three 
years that really important advances have been made in 
the application of other specialised metals for this pur- 
pose. Cupola iron may be quite satisfactory for hand- 
fired furnaces. The protective layer of ash on a simple 
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not deteriorate as is sometimes the case with firebars 
made from ordinary irons. For instance, when grey 
iron is subject to excessive heat, the surface becomes 
deformed, and the air spaces may become restricted. 
Thirdly, although in the past it has been usual to operate 
with a small amount of steam below the grates in order 
to keep the bars cool by breaking up the clinker, this may 
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GRATE 
MOTOR 


CHROMIUM 
STEEL BLOC 


SIDE SEALING 
PLATE 














SIDEBAR 





one motor for driving the feeding mechanism and a second motor for driving the grate 


Fig. 3 (right) 
clinker on moving grate of low-ram stoker 


fire-bar greatly prolongs its life, so that renewals are 
comparatively infrequent. Moreover, the temperatures 
are very much lower than those which are currently 
attained under modern firing conditions. 

The self-cleaning grates of a low ram stoker have no 
protective covering. ‘They are not shielded from the 
heat, which is much more intense, consequently, with 
certain coals especially, maintenance problems may 
become apparent when sustained high rates of combustion 
are the rule. 

The one material which is now rapidly replacing 
ordinary grey iron is a chromium steel made to B.S.S. 
1648-1950, Grade “*C.”’ The specification of this metal 
calls for not less than 25 per cent. chromium and not 
more than 2 per cent. silicon, the upper limit of the 
former element is given as 30 per cent. Not only is the 
melting point nearly 200 deg. C. higher than that of 
ordinary grey iron, but its surface does not break down in 
the same way as is found to occur with the conventional 
material when in contact with a fuel-bed at a compara- 
tively high temperature. 

It is, of course, true that chromium steel made to 
the above-mentioned specification is comparatively 
costly, nevertheless, its life is so much longer that its 
use is usually profitable. 

There are, however, three other advantages which 
must be considered:—Firstly, boiler availability is im- 
proved because less time is spent in replacing furnace 
parts, and thus labour costs are lower. With a small 
plant such as may be used in a laundry, where there may 
be only one boiler, this can be most important. Secondly, 
the fact that virtually no deformation of firebar surface 
occurs over a very long period, means that the perform- 
ance of the stoker is maintained at peak level, and does 


MOVING BARS 


Diagram showing side seating plates to assist in keeping all ash and 


no longer be necessary, because chromium steel grates 
are capable of functioning at much higher metal tem- 
peratures without risk of damage. In most instances, 
therefore, any steam supply previously found essential 
to keep the metal cool, can be abolished. 

It is true, of course, that properly fitted and properly 
adjusted jets of this type need use no more than 2 per 
cent. of the boiler output. Regrettably orifices sometimes 
are neglected with the result that far more steam than is 
necessary to keep the grates at a reasonable working 
temperature is passed and is thus virtually wasted 
Even if only 3 per cent. of the steam generated is being 
used on a 10,000 Ib./hr. boiler load, this can, in a year, 
exceed the extra cost of the chromium steel grates in one 
double-flue boiler. Neglect can double or treble the 
figure. Thus, steam not used for grate-cooling purposes 
is either saved or is available as increased boiler output. 

It has been found that the standard type of flat side 
castings between the moving grate and the flue wall, 
tend in time to accumulate a stagnant strip of clinker, 
which in certain cases may adversely affect combustion 
on the rest of the grate. 

To overcome this difficulty, a new form of side casting 
has been developed which assists in keeping all ash and 
clinker on the moving grate itself, and results in improved 
firebed conditions. The side sealing plates are cast with a 
dovetail on the surface, and this is used to retain a series 
of chromium steel blocks sloped at such an angle as to 
prevent clinker remaining static along the edges of the 
grate. The design is shown in Fig. 3. These new parts 
can be fitted very easily to existing stokers. 

One of the difficulties experienced over the years has 
been, not so much the burning, but the handling of finely- 
divided coals such as washed smalls. Once on the grate, 
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combustion is easy. It is the regular feeding of uniform 
quantities to the combustion chamber which has hitherto 
presented the main problem. Within the last 12 months 
an entirely new form of device has been tested and 
perfected, and this, combined with a hopper with vertical 
sides, ensures the positive injection of some of these 
troublesome coals now available. 

A cross-section through the conventional ram mechan- 
ism is shown in Fig. 4. The displacement of the ram 
varies between 12 in. and 3in. on the standard coking 
stoker. There is an opening in front of the nose which 
thus varies from roughly 34 in. at the inward stroke to 
perhaps 6} in. in the outward position. Not only in 
some special circumstances does very wet fine coal tend 
to wedge in the hopper due to its sloping walls, but a 
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Fig. 4. Diagrammatic cross-section 
through conventional ram mechanism 
of low-ram stoker 








ledge is formed at the rear part of the ram which restricts 
the flow ; in fact, part of the fuel lying on this exposed 
ledge is virtually static. Feeding, therefore, depends 
entirely upon a rectangular mass of material dropping 
in front of the ram nose every time the latter is with- 
drawn by the mechanism, the period being about I§ sec. 
per cycle. With certain (but by no means all) washed 
smalls or finely-divided coal particularly sticky in nature, 
delivery becomes unreliable because bridging may take 
place at the ram nose. Thus either the coal will not fall 
when the ram is withdrawn, or only a portion of the 
charge will drop in front of it. Itis not possible, therefore, 
always to establish an even firebed, and this, in turn, may 
result in unsatisfactory air distribution with certain 
mechanically troublesome fuels. A fall in the CO, 
content within the flue gases may result due to excess 
air passing through the thinner portions of the bed. 
The latest feeding mechanism is shown in Fig. 5. 

In this case, the ram is made shallower, but its stroke 
has been increased from the normal maximum of 3 in. to 
6in. and the hopper sides are made perpendicular. 
Thus the whole column of coal in the hopper is affected 
by the displacement of the ram. When the feeder is 
withdrawn, the fuel pillar drops bodily to the depth of 
the ram itself, and this mass is then forced into the 
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combustion chamber. It can be shown that with certain 
notoriously difficult coals, whilst theoretically the hand- 
ling efficiency of the standard mechanism was only 60 
per cent., that of the new design is 95 per cent. These 
figures are calculated on the bulk displacement of the ram 
compared with the actual quantity of material fed per 
stroke. As a result of these modifications, even the 
lowest qualities of washed smalls can now be handled 
effectively on the latest types of low ram coking stokers. 

Hitherto, one further problem has remained, and that 
has been the handling of the same material between the 
bunker and the stoker hopper. The bucket elevator 


Fig. 5 (right). Arrange- _ 
ment of latest type of . 
feeding mechanism for 
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Fig. 6 (below) Example 

of Hodgkinson single-screw 

coal-elevator suitable for 

feeding the hoppers of 

either low-ram or chain- 
grate stokers 
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performs quite well when handling singles and other 
graded varieties, but when obliged to handle a wet coal 
containing a large percentage of material of a size below 
$ in., maintenance difficulties begin to appear and these 
tend to make this machine troublesome, if not unecono- 
mical. Many such elevators are fitted with buckets 
only 6 in. wide, and these rapidly become made up with 
layer upon layer of dust, obliging the operator to resort 
to frequent cleaning. Unfortunately, this operation 
can only be carried out manually, and it often means that 
two men have to be employed—one to bar over the chain, 
and the other to scrape the buckets. In addition, the wet 
powdery material packs in the boot of the elevator, so 
that surprisingly hard masses of coal dust are formed. 
These must also be broken down occasionally otherwise 
jamming results, and the buckets can be distorted or 
even torn from the chain. Bucket elevators of 7 in. or 
8 in. size are, of course, better, but even these at times 
are at a disadvantage. 


Fig. 7. Outline arrangement of 
articulated screw coal elevator— 
one unit feeding the other 
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James Hodgkinson (Salford) Limited have recently 
introduced a high-speed screw type elevator designed 
specifically to handle washed smalls. The machine is so 
simple that it is extremely cheap to build, and costs 
very little to install. It is made in two sizes, the 3 in. 
model, which will handle up to 1} tons per hour, of coal, 
and the 6in. design passing about 12 tons per hour ; 
the larger version can be used with singles. These 
machines are entirely self-cleaning and need virtually no 
maintenance attention whatever. Even the bearings are 
sealed and grease packed for life. No special pit is 
necessary, and no complicated supports have to be 
designed and erected before the elevator can be assembled. 
In fact, it is claimed that the machine can be in operation 
half an hour after delivery to the site. The cost is in the 
region of £150, for the 3 in. model. In view of the low 
price, the tendency has been to fit one screw per hopper, 
and both low ram and chain-grate stokers are now in 
operation and fed with these simple and robust devices. 
A “ single ”’ elevator is shown in Fig. 6, while the articu- 
lated version, where two units are involved, one feeding 
the other, is shown in Fig. 7. 

Some of the more interesting points about the boot 
can be seen in Fig. 8. These are:— 

(1) The supports for the tail bearing are spread clear 
of the rotating worm so that coal cannot be trapped 
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between the moving and stationary parts. This 
reduces crushing at the pick-up screw. 

) There is a gap between the pick-up helix and the 
conveying screw. This again prevents the odd piece 
of material being crushed as it enters the tube. 
The action at this point is a tendency to throw the 
coal against the main conveying spiral. 

) The pick-up screw is of finer pitch than the main 
one so that the tube is never full. This again reduces 
crushing and limits the torque required to drive it. 

4) The working face of the pickup screw is treated with 
an extremely hard deposit to resist abrasion. 


Chain grate stoker 

The flue type of chain-grate stoker has only undergone 
one major improvement since it was originally introduced. 
This development is the dual zone version shown dia- 
grammatically in Fig. 9. The machine is provided with 
a forced-draught fan with a double impeller, which, in 
effect, amounts to two separate fans on one shaft. The 
intention is to deliver air at high-pressure to the front 
combustion zone, and an independent supply to the rear 
of the grate at a lower pressure. Control dampers are 
fitted in each duct close to the fan, and since the two 
sources of air are quite separate, the closing of one damper 
does not in any way affect the supply passing through the 
other. The chassis which forms the framework of the 
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stoker is designed with a sealed compartment stretching 
from a point behind the guillotine to roughly the end of the 
ignition zone. It is into this area that the high-pressure 
air is injected. The rear section of the grate is of con- 
ventional design. 

Referring to Fig. 10, it will be seen that the resistance 
of the fire-bed to air flow rises very steeply at the ignition 
zone. At this point, tarry substances are being released, 
the coal is swelling, and here, therefore, it is very important 
to pass the air to promote and establish combustion. 
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Ignition of the surface of the coal layer takes place by 
radiation mainly from the arch above the grate, and the 
ignition plane gradually travels downwards towards the 
chain whilst the latter is carrying the whole fire-bed 
further into the combustion chamber. Once the ignition 
plane has reached the chain surface, the remaining 
material is present in the form of coke. A thin coke-bed 
such as now results has very low resistance to air flow, 


and hence the resistance curve sweeps rapidly downwards. 
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Fig. 9 (above) Diagrammatic outline arrangement of dual 
zone version of flue-type chain-grate stoker 


Fig. 10 (below). Diagram indicating how resistance of fire-bed 
to air-flow rises steeply at the fuel-ignition zone 
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tively simple and cheap to produce. There is no double- 
pressure fan, as an ordinary forced-draught impeller 
can be used. This supplies air to each side of the chassis 
where it enters ducts which run longitudinally from 
front to rear. These ducts are shown marked “‘A”’ in 
the cross-section. On reaching the rear of the chassis, 
the air is turned through 180° and projected towards the 
front. The interesting feature of this design is that the 
natural inertia of the air is used to produce the very effect 
which the same inertia tends to destroy in the ordinary 
chain grate. Since the air is now travelling from back 
to front, the build-up of pressure due to momentum is 
below the ignition arch and not on the rear of the chassis, 
and this, of course, is just where the fire-bed resistance is 
at its highest. (See Fig. 13.) 


Underfeed stoker 

It is probably true to say that for nearly a century very 
few fundamental design changes have taken place with 
the underfeed type of stoker. There are many versions 
of this form of appliance, all comparatively cheap and very 
simple to control automatically. When an underfeed 
stoker is operating with a properly-adjusted air supply, 
it is almost invariably smokeless. Sooner or later, how- 
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Fig. || (above). Cross-sectional diagram of a 

‘“* Contraflow ’’ chain-grate stoker chassis 

The ducts marked ‘‘A’’ run longitudinally 
from front to rear of the grate. 











Fig. 12 (below). Simplified plan arrangement 





In the standard form of chain-grate, the tendency is 
for the air pressure to be low at the front and high towards 
the back of the chassis, or to form peaks at each internal 
damper. The reason for this is due to the very restricted 
cross-sectional area within the chassis framework resulting 
in high internal velocities and undesirable inertia effects. 

The air may be travelling at a speed of up to 4,000 
ft./min.) These difficulties are very largely overcome 
with the “‘ dual zone’ machine which provides a supply 
of high-pressure air at the point where it is most needed, 
and not towards the rear where the fuel bed depth is 
least, and resistance is at a minimum. 

There has, however, been an interesting development 
during the last year or so in the form of the ‘‘ Contraflow ” 
chain grate. A cross-section of a ‘‘ Contraflow ”’ chassis 
is shown in Fig. 11 and a simplified plan view in Fig. 12. 

In designing this machine the intention was to obtain 
the advantages of the “‘ dual zone ”’ stoker, whilst at the 
same time constructing a machine which was compara- 


of ‘* Contraflow *’ stoker chassis. 


ever, it is stopped by means of the controlstat so that the 
air to the grate is cut off abruptly. There may be quite 
a large charge of green coal in the retort and this is heated 
by the surrounding mass of coke, with the result that heavy 
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volatile matter is distilled, but may not all be burned 
because: 
a) There is an insufficient supply of oxygen. 
(b) The temperature is too low and is rapidly falling. 
(c) Turbulence has virtually ceased. 
For a time, therefore, smoke may be emitted and the 


Fig. 13. Outline diagram 

indicating where fire-bed 

resistance is highest on 
Stoker grate 


same effect can possibly take place when the machine is 
re-started, because green coal is forced into the retort 
before the coke mass above it has been raised to working 
temperature. Woailst smoking at “ start-up” is not so 
likely as when the stoker is shut down, it is nevertheless 


BOILER 


Recently installed at Morris Motors of the 
Limited car bodies factory at Quinton 
Road, Coventry, are two John 
Thompson Super-Economic type 
boilers, which are being used for 
generating steam for process work 
These boilers, each 14 ft. oin. long 
and 8 ft. 6 in. dia., were manufactured 
at John Thompson’s Wolverhampton 
works, and were ordered for Morris 
Motors Limited by the Coventry 
firm of heating engineers—F. E 
Cole & Sons Ltd. The “ super- 
economics”’ which operate at a 
pressure of 100 Ib./sq. in., are fired 
by Hamworthy rotary cup type oil- 
burners, and are of welded construc- 
tion throughout. The boilers employ 
a three-pass system, the hot gases 
passing through the boiler three 
times before being discharged to the 
chimney. This method is claimed 
to result in a remarkably high degree 
of efficiency—numerous tests on the 
equipment have frequently resulted 
in efficiencies of over 80 per cent. 
being obtained. The Super-Econo- 
mic unit is self-supporting, mountings 
being provided for seating direct on to 
concrete foundations, thus eliminating 
all brickwork settings. The new 
plant at Morris Motors Limited, at 
Coventry, was installed from start 
to finish in a little over six months. 
The work included the installation 


boilers 


long by 7 ft 


Taompson 
new trroft. 
While the 


PLANT INSTALLATION AT CAR 


and 
> in. 
tanks which were supplied by John 
Dudley 
high brick 
Super-Economics 
been installed principally to provide 
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a possibility which might have to be most seriously 
considered if the stoker were to be installed, for example, 
in one of the smokeless zones where the regulations are 
extremely stringent. 

The answer to both these problems is the ** Custodian ”’ 
panel combined with the meterfeed stoker which has 
two separate motors, one to feed the coal, and the other 
to drive the fan. The ‘‘ Custodian” panel has two 
synchronous timers which can be set in the following 
way: 

When the control-stat is satisfied, the feeding of 
coal ceases immediately. The fan, however, continues 
to run to maintain the temperature in the combustion 
chamber, as well as to supply the necessary air and 
turbulence, whilst any green coal remains capable of 
emitting volatile matter 
automatically cut off. 

Conversely, when the control-stat calls for heat, 
the forced-draught fan runs first, and only after the 
fire-bed has reached working temperature is the feeding 
of coal resumed 
This system ensures that by exerting control over the 

primary-air fan, volatile matter is never released within 
the firebed unless that bed is at working temperature 


The fan air supply is then 


WORKS 

steam for heating the factory’s paint 
ovens, it is expected that a small 
amount of capacity will be used for 
space-heating. The John Thompson 
boilers replace some high-pressure 


hot-water boilers which had been in 
use for nearly 30 years. 


two 25 ft. oin 
dia. oil storage- 
Ltd., and a 
chimney. 
have 


Two John Thompson Super Economic boilers, installed at the Quinton Road, 


Coventry works of Morris Motors Limited 





Mr. S. F. Newey, B.Sc., A.M.L- 


engineer 
Mech.E., A.M.LE.E., has been ap- 

inted a project engineer of the Mid- 
~ Project Group of the Central 
Electricity Generating Board. From 
19§2 to 1955, Mr. Newey was an assistant 


troller. 
tion 


with the 
Midlands Division, followed by a short 
period as personal assistant 
to the East Midlands Divisional Con- 
He then returned to construc- 


work in the Midlands 


Authority’s East becoming senior mechanical engineer 
at Wolverhampton in 1957. In 1959 
Mr. Newey was appointed an assistant 
project engineer of the Midlands Project 
Group, the position he now relinquishes 


to take up his new appointment 


‘technical) 


Division, 





The Development of Worm Gear Units 





7E were recently invited to see a special exhibition 
VW organised by The David Brown Corporation 
Sales) Limited, Huddersfield, and held in 
London, in order to feature the new Radicon worm gear 
units which the company has introduced. These new 
Radicon worm reducers are manufactured in a special 
section of the I1-acre plant of David Brown Industries 
Limited, at Huddersfield. This plant, claimed to be 
one of the largest of its type in the world, is devoted 
entirely to gear production. It was here that the first 
Radicon worm gear unit was designed, and is where 
every single one of the hundreds of thousands of solid- 
foot type Radicon units in current world-wide use has 
been manufactured. The new Radicon range covers 
centre distances from 1} in. to 8 in., and comprises two 
basic types—the ‘‘ Adaptable’ for centre distances of 
thin. to 32 in. and the “ Solid Foot” type for centre 
distances of 4in. to 8in. These are allocated size desig- 
nations of 112 to 337 for the *‘ Adaptable’ range, and 
400 to 800 for the “ Solid Foot”’’ type. The range of 
‘** Adaptable’ type units covers seven sizes, and gives 
power coverage up to approximately 10 h.p. Units are 


(Left) 


type where the high-speed shaft is located underneath 
the slow-speed shaft—the ‘‘O”’ type where the high- 
speed shaft is over the slow-speed shaft, and the ““V” 
type where the high-speed shaft is horizontal and the 
slow-speed shaft vertical. 

No type of gearing has had a more chequered career 
than that of worm gearing, the development of which 
has progressed slowly and intermittently over a great 
many years, with many periods of stagnation. Probably, 
its origin was the Archimedean screw which was first 
conceived in the third century B.C. as a means of elevating 
water. The propulsion of water has the same basic 
principle as the propulsion of tangential movement of a 
worm wheel tooth by the thread of the worm, which 
is essentially an Archimedean spiral. Although this 
principle was, for convenience, applied to early forms of 
worm gearing, it was for many generations regarded as 
an unsatisfactory solution because of the low efficiency 
of this form of drive. Examples of early commercial 
use of very low-efficiency worm gears can even now be 
found in old warehouses in the form of floor-to-floor 
hand-operated hoists, in the manipulation of which the 
operator is allowed to expend twice as much energy as is 
really necessary. The only justification for ever adopting 
this type of drive was that the shaft axes were at right- 
angles, and a comparatively large ratio could be accom- 
modated in one pair of gears. The fact that low efficiency 


Adaptable 


type worm gear unit 
—with one of many 
mounting positions 


(Right). 


Solid foot 
type unit. 


This 


range comprises five 
sizes in three basic 


types. 


characterised by the fitting of detachable feet, a feature 
which gives versatility of application and the number of 
different mounting positions is almost unlimited. Com- 
pared with the previous series, the new range of ‘‘ Adapt- 
able”’ units includes four additional sizes, while the 
range of ratios has also been increased and now extends 
from § to I, to 70 to 1. So far, the new range of 
‘“* Adaptable’ units covers only single reduction types 
but designs are now being prepared to cover double 
reduction units and motorised units. It is anticipated 
that production of these types will begin early next year. 

The range of “‘ Solid Foot” units comprises five 
sizes in three basic types, and covers the requirements of 
drives up to approximately 80h.p. They are the “‘ U ” 


is often associated with rapid wear hardly entered into 
consideration, since such units were only used inter- 
mittently and at speeds dependent upon the exertions of 
the hoist operator. A half-hearted attempt to increase 
the efficiency sufficiently to achieve longer life was 
eventually made by using cast-iron worm wheels and 
bronze worms. Here again it is surprising how long this 
design was tolerated, particularly when one considers 
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that in some cases, the worm wheels had cast teeth and 
were frequently made straight-faced, i.e., with little 
regard for tooth load distribution. 

The design of this type of gear remained practically 
static until the beginning of this century, by which time 
machine-cut gears were becoming more generally used. 
Among the pioneers of this new technique was the British 
company now known as David Brown Industries Ltd. 
In 1902, David Brown had installed their ‘*‘ machine- 
cut gear ’’ works on a new site at Huddersfield, Yorkshire, 
where experiments with worm gearing were carried out 
with a view to obtaining an efficient right-angled drive 
in the form of a compact unit complete with its own 
bearings. The need for such units, primarily for line- 
shaft drives and hoists in the woollen and cotton industries, 
was extremely pressing, and no doubt the obvious com- 
mercial prospects acted as a spur to the designers, whose 
efforts were remarkably successful. By a fortunate 
coincidence, this development ran parallel to the commer- 
cialisation and application of the internal combustion 
engine to road vehicles, which in turn led to the use of 
motor-driven buses in large towns, notably London 
‘The earlier models with chain drives from the gearboxes 
to the axles had been an unending source of trouble, 
and the building of worm gear rear axles for these vehicles 
was perhaps the turning point in the evolution of commer- 
cial motor transport. 

With the outstanding success of the involute helicoid 
worm thread patented by David Brown in 1915, the 
future of the worm gear was assured—particularly since 
this system lent itself in such a unique way to trouble- 
free manufacture, in that, with a worm thread with an 
involute profile on the transverse section, the thread 
could be generated by a straight line tangential to the 
base-circle and disposed at the pre-determined base- 
lead angle. With this straight line generation, the simplest 
of all types of gear production, accuracies of finish 
hitherto unobtainable were made possible. Moreover, 
the resultant profile could be given the highest degree of 
polish without prejudice to the accuracy of the thread. 
By making the worms, whi. could be accurately gener- 
ated, of the harder material, i.e., steel, and the wheel of 
the more malleable material, i.e., phosphor-bronze, 
accuracy of the pairs of gears could be assured and 
maintained. The remarkable improvement brought 
about by this phase of development could not have been 
achieved without the parallel evolution of the worm-wheel 
generators, worm-millers and worm-grinding machines 
necessary io produce such gears, and this was done in the 
same Huddersfield factory, so that progress was uniform 
and uninterrupted. It will be appreciated that the 
straight-line principle that led to the accurate production 
of the worm was also ideal for the accurate production 
of the worm wheel hobs and made it possible to develop 
the profile relief grinding of hob teeth without resorting 
to form wheels, the accuracy of which is so difficult to 
maintain. Even at this stage the millennium had not 
been reached, for it was believed, and ultimately proved, 
possible to minimise the wear on the bronze worm-wheel 
teeth and so produce gears which would give consistent 
service over many years of arduous operation. This 
development, it was finally appreciated, could best be 
achieved by casting the bronze worm-wheels in a spinning 
mould, now known as centrifugal casting. 

This stage of development was not without its difficul- 
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ties, involving some years of experiment into such prob- 
lems as ideal casting speeds and temperatures, the 
material and formation of the moulds, and ideal gates to 
ensure that the required density would be achieved on 
the periphery without inducing spongy material nearer 
to the axis. This stage of evolution again represented a 
huge step forward, but further David Brown research 
suggested that the load-carrying capacity could be 
improved by an increase in heat dissipation. This theory 
was successfully applied in the development of the first 
Radicon worm gear unit and has remained a feature of the 
design. Early development produced another example 
with the mounting of an engine fan on the worm-shaft 
extension. From these early experiments, a series of 
logical steps led first to a partial enclosing of the fan, 
and second to the disposition of the ribs on the cases in 
such a manner that the draught would be induced along 
those sections of the case mainly in contact with the hot 
oil. With these factors in mind, it is easy to see the 
origin of the David Brown trade name Radicon, which is a 
condensation of the words “‘ radiation,” 
and ‘‘ conduction.” 

Today, more than half a million of these versatile units 
are in use throughout the world in a variety of applica- 
tions ranging from conveyors, elevators, stirrers, agitators, 
wagon tipplers, kiln drives, pumps, presses, small 
winders, hoists, and haulages to innumerable other forms 
of drive. Some idea of the extent of their widespread 
popularity can be gauged from the fact that since the 
first Radicon was made in 1932, units have been supplied 
in such numbers as to be capable of transmitting an 
aggregate of more than 7 million h.p., and the demand 
is still steadily increasing. Whilst a high proportion of 
industrial buyers call for horizontal shafts with the output 
above the input shaft, many thousands of standard 
Radicon units are made to meet applications where the 
output shaft is conveniently sited at a lower level than 
the input shaft, or where the output shaft has to project 
vertically upwards or downwards in relation to the hori- 
zontal input shaft. Completely standardised designs 
with interchangeable components covering a very wide 
range of sizes and ratios, allow the Radicon worm reducer 
to be used for every conceivable type of industrial appli- 
cation with very low initial cost and negligible mainten- 
ance cost. 


** convection ”’ 


The Central Electricity Generating Board have 
received the consent of the Minister of Power to construct a 
1,400-MW power station close by the existing 360-MW 


station at Tilbury, Essex. It is planned that the first section 
of this new station, consisting of two 350-MW turbo-genera- 
tors, with two coal-fired boilers each having an evaporative 
capacity of 2,450,000 Ib. hr. of steam, will be in operation by 
1965. Steam pressures and temperatures of the boilers have 
yet to be decided. 

* * * 

Lodge-Cottrell Ltd., has obtained a contract valued at 
approximately £600,000 through Clarke, Chapman and 
Co. Ltd., Gateshead, for the electrofilters for Nos. 7 and 8 
boilers for the Central Electricity Generating Board Blyth 
“*B”’ Power Station. The volume of flue gases to be handled 
by the plant will be approximately 955,000 cu. ft./min. 
at 265 deg. F., at C.M.R. per boiler unit. The plant 
will consist of three combined mechanical collectors and 
electrostatic precipitators per boiler unit, each precipitator 
being of the three-stage horizontal flow high-efficiency type, 
provided with automatically controlled high tension trans- 
former rectifier equipment, and the overall efficiency of the 
plant is guaranteed at 99.3 per cent. at C.M.R. rating 





Pulverised-Fuel Ash 


as a Structural Material 


By A. E. WILLIAMS, Ph.D., F.C.S. 


station boilers has made available large quantities 

of pulverised-fuel ash, and the annual output of this 
material has increased from around one million tons 
a decade ago to about four million tons at the present time. 
The finely-divided grit, or p.f. ash, has a particle-size 
less than that of cement, and in the normal way would be 
carried up the chimneys to be deposited on the surround- 
ing area. In order to reduce to a minimum, the amount 
deposited, the p.f. ash is extracted, usually by electro- 
static precipitators—the cost of the extracting plant being 
perhaps slightly more than 1 per cent. of the total cost 
of the station. During the past few years, widespread 
efforts have been made to discover useful outlets for this 
ash in an attempt to off-set this cost; these outlets, at 
the same time, avoiding undue accumulations of the 
material at power station sites. The efforts and the 
associated practical research work has met with consider- 
able success, and it is now practicable to use p.f. ash in 
concrete, bricks and blocks; also, after sintering, as a 
lightweight aggregate. 

An interesting example of the use of the ash in rein- 
forced-concrete structures is the erection recently by 
the C.E.G.B. at the substation at Tilbury (Fig. 1). 
These structures were erected with the object of ascer- 
taining the strengths which could be obtained with 
concrete made with p.f. ash forming a 20 per cent. replace- 
ment of sand, and with construction under normal 
conditions for such work. Also, it was desired to obtain 
by practical experience, further evidence to refute the 
allegations that concrete with an appreciable p.f. ash 
content may cause corrosion of the reinforcement steel. 
The structures erected at Tilbury have long slender 
reinforced-concrete members approximately 34 ft. high. 
Being on an exposed site and adjacent to the River Thames, 
they are subject to considerable exposure to the weather, 
and consequently any defects would therefore be aggra- 
vated. The structures each carry three overhead con- 
ductors, each being tensioned up to 1,000 lb., this load 
being applied at a height of 33 ft. above the base. 

The concrete used in the structures was a 1:2:4 
nominal mix having a 20 per cent. replacement of sand 
by p.f. ash, the latter being obtained from the Tilbury 
generating station in a damp state. The gauge boxes 
were suitably divided to allow for the sand replacement, 
and the p.f. ash and sand were transferred straight from 
the boxes into the concrete mixer. One of the structures 
was cast using ordinary Portland cement, and another 
one using Ferrocrete, in an effort to determine whether 
any differences would occur during the course of time. 
Crushing load-tests were made on 6-in. concrete test 
cubes taken during the construction and these showed 


e bur still increasing use of pulverised-coal in power 


that after an interval of 28 days both types of concrete 
have a high crushing strength. Experiments at the 
Central Electricity Research Laboratories at Leatherhead 
have confirmed experience gained in other countries, 
that concretes, in which up to 20 per cent. of the 
cement has been replaced by p.f. ash, have a somewhat 
lower initial strength than ordinary concretes. How- 
ever, with the lapse of time, the strength approaches 
that of ordinary concrete, and after about three months, 








Fig. |. Reinforced-concrete structures at the 132-kV switchgear 
compound at Tilbury power station. P.f. ash was used to replace 
part of the requisite amount of sand in the concrete mix. 


the two strengths are approximately equal. This is to 
be expected, since the pozzolanic action of the p.f. ash 
depends upon the lime set free by the hydration of the 
cement, and this liberation increases with the passing of 
time. For mass work, where there is no early load to 
be carried, this slower rate of strengthening has certain 
advantages. Compared with normal “‘ Portland cement ” 
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concrete, that containing p.f. ash gives off less heat, 
temperature gradients across large masses of concrete 
are therefore smaller, and the risk of surface-cracking is 
correspondingly reduced. Users of p.f. ash claim that 
there is less segregation of aggregate and less ‘‘ bleeding ”’ 
when p.f. ash forms part of the mix, and that it is more 
resistant to attack by sulphates and by the action of sea- 
water. It is also claimed that concrete made with p.f. 
ash is somewhat more workable. 

The North of Scotland Hydro-Electric Board has 
made extensive use of p.f. ash in concrete for the con- 
struction of dams and other civil engineering work. 
The construction of culverts at power stations (Fig. 2) 
with the aid of p.f. ash has become fairly common prac- 
tice, while the use of such ash in foundation work has 
become well-established. An example of the latter is to 
be found in the building of the new Fleet Telephone 
Exchange Premises, London, where approximately 
20,000 cu. yd. of concrete have been used for the con- 
struction of the basement. It comprises a floor-slab and 
40-ft. high walls ; 95 per cent. of the concrete for which, 


contains p.f. ash. 
and the wall thickness is 9 ft. 
ash for this project was, it appears, made with the object 
of reducing the heat of hydration of the concrete, and to 
effect a reduction in cost; the proportion by weight of 
cement replaced by p.f. ash being 20 per cent. 


Maximum slab thickness is § ft. 
The decision to use p.f. 


Road construction 

The approach road and site construction roads for 
Rugeley generating station have all been constructed 
using a method of soil-stabilisation to form the road 
bases (Fig. 3). Soil-stabilisation normally results in 
considerable economies over the conventional type of 
road base, but at Rugeley, a further economy was made 
possible by the incorporation of p.f. ash, or rather by 
using cement and p.f. ash as the stabilising agents. 
Most soils, when compacted at suitable moisture contents, 
have entirely satisfactory load-bearing properties, but 
these become unstable when the moisture content 
increases. The object of processing the soil is to increase 
the range of satisfactory performance, and this may be 
done in a variety of ways. It is usual, however, to employ 
mixtures such as cement, bitumen, waterproofing 
chemicals, etc. Of such mixtures, cement tends to be the 
most popular because it will stabilise the greatest range of 
soils. It is in this sphere that p.f. ash has become of 
interest, for it is a finely-divided material of such com- 
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position that in the presence of moisture it will react 
with lime to form compounds having cementitious 
properties. The reaction with lime at normal tempera- 
tures is somewhat slow, in fact, very much slower than 
the ordinary Portland cement reaction. But when it is 
combined with cement, it is assumed that the cement 
setting first liberates lime, which then is able to combine 
with the p.f. ash to continue the hardening process. This 
hardening process will only continue if the material is 
kept moist. 

Apart from these specific features of p.f. ash, it can 
usefully be employed as a filler ; for the more dense the 
finished product, the less pore spaces there are available 
to be filled by moisture. When excess moisture is present, 
it acts as a lubricant to the minute particles, and so 
renders the soil unstable. With a coarse-grained soil, 
such as was found at Rugeley, the criterion for pro- 
portioning the amount of p.f. ash can be taken as that 
which will result in the densest material after processing. 
When proportioned in this way, there is more than 
sufficient p.f. ash available for reaction with the cement. 

Fig. 2 (left). Culvert at Chadderton power station 
(C.E.G.B., North-Western Division) which was con- 


structed of concrete in which p.f. ash replaced 25 per cent. 
of the sand in the concrete mix 


Fig. 3 (below). Roadway at Thornhill power station 
(C.E.G.B., Yorkshire Division) in which p.f. ash was 
largely used in the concrete mix. 
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At Rugeley, the proportions adopted were I0 per cent. 
of p.f. ash to § per cent. of Portland cement, by weight ; 
and this mixture was added to the soil. The p.f. ash was 
brought from Hams Hall ‘‘B”’ generating station in 
closed wagons, tipped and spread as evenly as possible 
on to the road embankments and lightly harrowed in, 
to prevent it being blown away before the stabilising 
operation commenced a few days later. This began 
with the cement being tipped from bulk cement wagons 
as they slowly moved along the road formation. It was 
then spread out as evenly as possible by using rakes and 
shovels, and then rotavated into the soil and p-.f. ash, 
using an ‘‘E’”’-type rotary hoe. The next task was to 
bring the material to the correct moisture-content for 
rolling. If it is too dry or too wet, rolling will result in a 
loss in dry density and consequently a weak mixture. 
When the required amount of water had been sprayed 
on to the mixture, the whole was rotavated again and then 
rolled to the required density. To maintain the required 
moisture content during the setting period, the surface 
was next sprayed with a bituminous-emulsion. After 
an interval of about three weeks, the road was surfaced 
with a 23 in. layer of tarmacadam. Another method of 
surfacing involves the use of tar and chippings, and in 
all cases, some form of surfacing is desirable in order to 
keep the base at an even moisture-content. 

The cost of constructing the road base only, at Rugeley, 
was 6s. 7d. per sq. yd. By using the stabilised-soil base 
as a foundation for the kerbs, edge-loading of the base 
was prevented, and considerable economy was effected 
when compared with the normal concrete foundation. 
The total cost of the finished road, including the tar- 
macadam surfacing, soil-stabilised kerb foundation and 
laying of kerbs, was 15s. rod. per sq. yd., the road run- 
ning-width being 20 ft. These figures do not include 
the cost of drainage. 

Concrete roads in the vicinity of power stations are 
now often constructed with the aid of p.f. ash. The 


Senior appointments in their Sesiiinandi and Setinatbe 
ing Group are announced by the United Kingdom Atomic 


Energy Authority. Mr. R. V. Moore, G.C., formerly director 
of Reactor Design, and Dr. H. Kronberger, O.B.E., formerly 
director of Research and Development, have been appointed 
as deputy managing directors. Mr. P. T. Fletcher, C.B.E., 
will be deputy managing director, Projects; and Dr. Kron- 
berger will be deputy managing director, Development. 
Mr. S. Fawcett, formerly deputy director, has succeeded 
Mr. Moore as director of Reactor Design. The Research and 
Development Directorate at Risley has been divided into two 
executive directorates. Dr. H. K. Hardy and Mr. F. W. 
Fenning have been appointed respectively as director of 
Fuel Element Development, and director of Reactor Tech- 
nology. 
* * * 

Mr. F. Dransfield, B.Sc.(Eng.), M.I.Mech.E., A.M.LE.E., 
M.Inst.F., has been appointed power plant design engineer 
of the Central Electricity Generating Board. Mr. Dransfield 
joined the staff of the Yorkshire Electric Power Company in 
1916, and in 1924 became boiler house superintendent at the 
power station of Leicester Corporation Electricity Department. 
From 1932 to 1938 Mr. Dransfield was boiler plant manager 
with Gastner Kellner Alkali Company, and from 1939 to 1950 
was employed by Babcock & Wilcox Limited, first as a senior 
service engineer, and then as a boiler design engineer. In 
March, 1950, Mr. Dransfield joined the staff of the then British 
Electricity Authority as a senior assistant engineer in the 
Generation Design Branch at headquarters. In 1952 he 
became boiler plant design engineer, and thus after holding 
this position for four years, he vacates it in order to take up 
his new appointment. 
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construction of these roads follows normal practice 
with the exception that about 20 per cent. of the cement 
is replaced by p.f. ash. This type of concrete can be 
applied to various examples of large-scale construction 
work where strict control of quality is exercised. The 
difference in strength between concrete containing p.f. 
ash and ordinary concrete, after an interval of about 
three months, can be reduced by using less gauging-water. 
In a normal concrete mix there is usually more water 
than is really needed for the reaction, because water, 
within limits, allows good workability. But in p.f. ash 
concrete, as the ash itself creates good workability due 
to its finely-divided state, less water need be employed 
in the mix. 

Some idea of the rapid increase in the use of p.f. ash 
is gained from the fact that in the North West, Merseyside 
& North Wales Region of the C.E.G.B. alone, some 
200,000 tons of p.f. ash were sold during 1959. In the 
same region, approximately 35,000 tons were applied to 
partially replace cement in concrete for the construction 
of dams and of foundations for power station buildings. 
At the present time, about 250 tons per week of p.f. ash are 
being used in different projects in North Wales, including 
the nuclear power station at Trawsfynydd, the Rheidol 
hydro-electric station, and the Ffestiniog pumped-storage 
installation. At Battersea power station, London, large 
tonnages of sintered p.f. ash are produced. This sintered 
product forms a lightweight aggregate for concrete when 
no great load-characteristics are required, for example, in 
concrete for cladding a building which has a steelwork 
structure. The lightweight panelling so formed takes the 
place of conventional brickwork, and the lighter weight 
means that lighter steelwork can be employed, thus 
reducing the overall cost of the building. At Bold power 
station, near St. Helens, lightweight building-blocks are 
being manufactured, one of the main constituents of the 
blocks being p.f. ash. A similar project is planned for 
Agecroft power station, near Manchester. 


On September 15th, 1960, the name of the Northern 
Aluminium Co. Ltd., Bush House, Aldwych, London, 
W.C.2, was changed to Alcan Industries Limited. This 
new name involves no change of ownership, manufacturing 
activity or sales policy. Its purpose is simply to identify the 
company clearly as a member of the Aluminium Limited of 
Canada enterprise—‘“ Alcan”’ for short. Aluminium Limited, 
with headquarters in Canada, is the world’s largest producer 
of aluminium for international trade, accounting for about 
one-fifth of the whole Free World primary production. It 
comprises some §0 companies in more than 2§ different 
countries, engaged in all phases of aluminium production and 
marketing, but the heart of the business is the use of Canada’s 
hydro-electric power resources for the efficient smelting of 
the bauxite mined in the tropical countries. The company’s 
integrated operations include the mining of bauxite and other 
ores on four continents; the generation of hydro-electric 
power ; the smelting of aluminium in six countries ; and the 
fabrication in more than 20 countries of some of the ingot into 
forms useful to industry. Aluminium Limited has sales 
outlets in 144 countries. Northern Aluminium Co. Ltd. was 
incorporated more than 50 years ago, and is Aluminium 
Limited’s principal fabricating company, converting Alcan 
ingot into sheet, plate, sections, forgings, castings and other 
forms. It is felt that there is a need today to establish more 
clearly the identity of the company with Aluminium Limited, 
and so to emphasise the advantages that the company and its 
customers enjoy in being able to avail themselves of the 
considerable research and development resources within the 
whole enterprise, as well as of the great fund of Alcan’s 
experience in the manufacture and application of aluminium 
in all parts of the world. 








New time indicator 

A series of compact, electro- 
chemical, elapsed-time indicators have 
recently been introduced by Industrial 
Instruments Limited, for the record- 
ing of the total operation time of 
electrical equipment. These new 
indicators, known as the ‘‘ Selachron’”’ 
range, have been designed in forms 
suitable for either a.c. or d.c. opera- 
tion, and in sizes for use with voltages 
of from 6 to 300 V, thus obviating 
the need for any extra switches or 
relays, and allowing them to be 
wired to the terminals of the equip- 
ment being timed. The indicators 
use no moving parts and consist of 
cartridges which contain small, re- 
placeable electro-chemical cells, em- 
bodying an anode, cathode and elec- 
trolyte. The anode is consumed as 
current passes through the cell, 
the length diminishing in proportion 
to the accumulated hours of opera- 
tion, this being shown by a calibrated 
scale alongside the anode. The 
length of each indicator is 2} in., 
the dia. being 1 in. and the weight 
less than 2 0z. Industrial Instru- 
ments Limited, 9, Paved Court, Rich- 
mond, Surrey. 


Large capacity gas chlorinator 
The range of new chlorinators 
which has been developed by 
Chlorination Equipment Limited, has 
now been increased by the addition 
of a large-capacity type instrument 
which provides up to 350lb. of 
chlorine per hour. The design of this 
new model (Fig. 1) which is known 
as type ‘“‘LM”’ incorporates all the 
salient features of the existing models 
and in addition includes an adjustable 
injector assembly permitting the most 
efficient operating conditions over a 
wide range of control. The makers 
claim that all the components of this 
chlorinator are completely corrosion- 
proof; those which cannot be made 
of plastic material being of corrosion- 
resistant metal, thus ensuring a long 
working life for the instrument and 
reducing the amount of maintenance 
wecessary to the minimum The 
cabinet is made of polyester-impreg- 
nated glass-fibre which requires no 
repainting. The chlorine gas flows 
through the instrument under vac- 
uum. The water flowing through the 
adjustable injector produces a negative 
pressure which is transmitted through 
the differential-pressure regulator to 
the vacuum-regulator, where it is 
controlled at 20-in. w.g A dia- 


phragm, open to atmosphere on the 
top side, and subject to 20-in. w.g. 
on the underside, operates the inlet- 
valve on depression, and causes the 
gas to flow under vacuum to the 
chlorine flow-meter, where a float in a 
calibrated glass tube indicates the rate 
of flow against the appropriate scale 
reading. The gas then passes through 
a control-valve to the differential- 


pressure regulator in which the pres- 
sure is reduced to 35 in. w.g. by the 
action of a carefully calibrated spring 
on the top side of the diaphragm, and 





Fig. |. New large-capacity gas chlorinator 
(Chlorination Equipment Limited.) 


then to the injector, where it combines 
with the flow of water to form 
chlorine solution. The use of the 
vacuum principle of operation ensures 
complete safety, and additional de- 
vices are incorporated as a safeguard 
against all possible emergencies. 
Should an excess vacuum be pro- 
duced, a vacuum and pressure- 
relief assembly admits atmosphere. 
The same assembly passes the chlor- 
ine safely outside the building in the 
remote event of pressure developing 


in the vacuum-regulator. 
**LM”’ chlorinators, say the manu- 
facturers, are easy to install and simple 
to operate. Only one control has to 
be manipulated to vary the meter 
reading and the use of the adjustable- 
injector, which is operated by means 
of a hand-wheel, avoids excessive 
use of motive water at low capacities. 
The chlorinators have an individual 
meter-ratio of 20:1 and are avail- 
able in models giving a flexible range 
of operation from a minimum of 2.5 
to a maximum of 350lb./hr. of 
chlorine. Chlorination Equipment 
Limited, 129, Kingsway, London, 
W.C.2. 


Resiliently-mounted 

screen 

Recently developed by Saxon En- 
gineering Co. Ltd. (one of the 
companies within the Hodgkinson 
Group) is the resiliently-mounted 
vibratory screen. This is a light type 
of screen which has many new design 
features, the most important being the 
resilient mounting of the _ entire 
screen body in bonded rubber bushes. 
All sizes up to ro ft. 4 ft. are avail- 
able, with a maximum power require- 
ment of 3 h.p. The amplitude of 
vibration is variable and, where re- 


vibratory 


Fig. 2. Resiliently-mounted vibratory screen 


(Saxon Engineering Co. Ltd.) 


quired, models can be supplied 
arranged for double-deck screening 
and also for mobility. When dealing 
with fine materials where the moisture 
content could cause blinding, the 
screen is readily adapted for thermal 
deck heating which positively prevents 
this condition. This type of screen is 
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already in use in the ceramic industry 
effectively handling fin: clay with a 
moisture content of 10 per cent. For 
certain requirements of the chemical 
industry, the screens are made in 
stainless-steel. The Saxon resiliently- 
mounted vibratory screen (Fig. 2) 
also has many applications in the 
mining, gas and quarry industries. 
Saxon Engineering Co. Ltd., Fenton, 
Stoke-on-Trent. 


Float-operated air vent 

The automatic venting of air from 
hot water mains without the loss of 
water is frequently necessary. Royles 
Limited have introduced two entirely 
new models of float-operated air 
vents which are claimed to solve this 
kind of problem. Made in two pat- 
terns, namely, type “‘B”’ and type 
*C,” both are arranged with the 
inlet connection at the bottom for 
screwing directly to the highest 
point of the main. The smaller 
pattern, type ‘‘B,” is suitable for 
working pressures up to §0 Ib./sq. in. 
and is equipped with a jin. B.S.P. 
inlet and a jin. B.S.P. outlet. The 
body and screwed top cap are of 
non-ferrous construction, with an 
internal copper float and hard drawn 
brass valve. A “‘ Fluon”’ valve-seat 
ensures a tight closure. The larger 
pattern, type ‘‘C,” (Fig. 3) has a 
4 in. B.S.P. inlet and outlet and is 
made in two sizes, namely, type 
“C1” for maximum working pres- 
sures of 75 lb./sq. in., and type C2, 
for pressures up to 150 l1b./sq. in. 
The body and cover for these units 
are of cast-iron, whilst the internal 
float, valve housing, and renewable 
valve seat are all of stainless-steel. 
An important feature is that the in- 


Fig. 3. Float-operated air 


Limited.) 


vent. (Royles 


ternal parts may be temoved for 
inspection or replacement at any time, 
without disturbing the piping. The 
air vents are arranged so that when 
the hot water system is first started 
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up, the valve remains fully open until 
all the air has been expelled. The 
water, rising up into the body, raises 
the float and closes the valve. As air 
gradually accumulates, it will rise 
to the highest point, thus displacing 
some of the water out of the body, 
and so causing the float to drop 
slightly and open the valve. The 
liberated air then allows water to 
re-enter the body, raising the float 
again and closing the valve. (Royles 
Limited, Irlam, Manchester.) 


Silica analyser for boiler feed- 
water 
The E.I.L. Silica Analyser, Model 
58A, is claimed to be the first com- 
mercially available automatic instru- 
ment that continuously analyses the 


Fig. 4. Silica analyser for boiler feedwater 


(Electronic Instruments Limited.) 


silica content of boiler feedwater. 
The instrument (Fig. 4), which is 
manufactured under licence by Elec- 
tronic Instruments Limited, is claimed 
to eliminate the uncertainty of manual 
determinations and thereby ensures 
that the boiler feedwater is monitored 
sufficiently frequently and rapidly 
to enable steps to be made imme- 
diately to reduce the silica content. 
The silica analyser is essentially a 
** colorimeter,”” in which the colour 
of a solution, to which reagents have 
been added, is a measure of the con- 
centration of silica in that solution. A 
measured sample of water is taken 
automatically, a fixed volume of 
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molybdate solution is added, fol- 
lowed by the reducing agent. The 
mixture eventually develops a blue 
colour, and is then delivered to an 
optical comparator, and the blue 
shade photo-electrically compared 
with a Perspex blank or, if the water 
is discoloured, with the original water. 
The instrument is available in three 
ranges 0-0.2 parts of silica per million 
of water, 0-2.5 p.p.m., and 0-30 
p.p.m. The complete cycle of opera- 
tions takes 12 min., the stirring and 
reducing process in the mixing vessel 
occupying gmin. The additions of 
the sample and the reagent to the 
reaction vessel together occupy the 
remaining 3min. The differential 
output of the photocells in the 
*‘colorimeter”’’ feeds a transistor- 
amplifier, which gives an output of 
I mA into a resistance of 1,500 ohms 
for full-scale deflection, and the out- 
put drives a suitable recorder. The 
whole sequence being entirely auto- 
matic is controlled by a mechanical 
programme timer. The output of 
the optical system is adjusted to zero, 
and a glass calibration filter, represent- 
ing a known silica concentration in 
the upper part of the instrument’s 
range, is inserted, and the scale 
length then set correctly. The zero 
and scale length adjustments are 
made by pre-set controls at the front 
of the instrument. The instrument is 
housed in a panel-mounted fibreglass 
cabinet, the chemical unit being 
housed in the upper compartment, 
with the programme timer and elec- 
tronic equipment below it. Except 
for the waste manifold, all liquids 
are in contact with Perspex or rigid 
P.V.C. only. (Electronic Instruments 
Limited, Richmond, Surrey.) 


Royles type “ E” calorifier 

An entirely new conception of a 
calorifier for relatively small duties 
is now available from Royles Limited. 
It is claimed to have many unique 
improvements over previous models, 


Fig. 5. New type “‘E"’ calorifier for 
relatively small duties. (Royles Limited.) 


and is suitable for use with either 
steam or hot water as the heating 
medium, and embodies the Royles 
‘‘indented tube ”’ surface. The de- 
sign of this unit permits fitment into 





You already know 
how good the 
Redfyre Emma Boiler 1s... 


...00W you can get 


the same efficiency plus 
higher pressures 


with the Redfyre 
Corner Tube Boiler 








THE REDFYRE EMMA BOILER 

This is undoubtedly the most efficient coke-fired 
boiler in the world—between 85% and 90’ 
proved efficiency under all load conditions. It 
needs little attention and no special skill. Ideal 
for smokeless zones. Suitable for any large 
buildings with low-pressure Hot Water or Steam 
heating requirements in units from 250,000 to 
8,000,000 B.T.U./Hr. capacity. Installation loans 
available under N.C.B. plan. 


THE REDFYRE CORNER TUBE BOILER 


Supplied with the same high-efficiency Emma 
Stoker for Coke Firing or alternatively or ad- 
ditionally with Oil or Gas Firing. For the tallest 
buildings, for hospitals, factories, in fact for any 
building requiring high-pressure steam or hot 
water heating. Note the advantages given to you 
by the Redfyre Corner Tube Boiler. 

@ Safe due to its natural circulation system 

@ No water hammer or thermal shocks 

@ Pressure up to 1,000 Ib./p.s.i. 


@ Robust. The boiler tubes, down-comers, etc. 
form a strong, welded, cage-like structure 

@ Quick steam raising 

@ High space utilisation 

@ Low power costs 

@ Low draught loss 

@ Capacities for single units up to 15,000,000 
B.T.U.'s/hour for high pressure hot water 
or 15,000 Ibs./hour steam, fired by coke, gas 
or oil 
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the heating or hot-water mains with- 
out any support other than that 
normally made for the piping itself, 
and the unit may be fitted either 
vertically or horizontally. Another 
important feature is that the position 
of the flow and return connections 
can be changed im situ to suit instal- 
lation requirements. In all, four 
alternative positions are possible for 
both the flow and return connections, 
so that almost any combination of 
connections is possible. The calori- 
fier (Fig. 5) has a cast-iron body, 
with a cast-iron header bolted on 
each end. The ‘indented tube”’ 
surface is carried the full length of 
the calorifier, and passes through a 
gunmetal gland at each end. The 
outer end of each glana-fitting carries 
the tapping for steam-inlet or con- 
densate-outlet connection. The unit 
is tested hydraulically in the steam 
spaces up to 250 lIb./sq. in., and 
100 Ib./sq. in. in the water spaces. 
Three sizes are available according 
to the tube length—sizes 2E, 4E and 
6E. The output of each size will 
vary according to the steam and water 
pressure. Full details are available 
on the manufacturers’ list CE, 
August, 1960. (Royles Limited, Irlam, 
Manchester. 


“Type RBS’ Holmes-Conners- 
ville positive air-blowers 
Recent modifications to the range 

of *‘ Type RBS” Holmes-Conners- 

ville positive air-blowers (Fig. 6 

are claimed to have resulted in a 


number of operating advantages, 
including improved performance. 
The impellers and shafts are now of 
fabricated construction in steel, mak- 
ing it possible to use much larger 
shafts and bearings which increase 
the allowable pressure loading on each 
size of machine. The maximum 
pressure for some sizes has been 
increased from 1o Ib. to 15 Ib./sq. in. 
Another important advantage is that 
these blowers are constructed with 
air gaps which completely isolate 
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the bearing housings and gears from 
the casing. This ensures that under 
no circumstances, even in the event 
of an oil-seal failure, is it possible 
for air passing through the blower to 
become contaminated with oil or 
oil vapours. When handling gases 
other than air, type RBS blowers 
can be fitted with mechanical shaft- 
seals which are considerably more 
efficient than the stuffing-box and 
gland previously used. The mechan- 
ical shaft seal is much more compact 
and it requires little or no attention. 
(W. C. Holmes & Co. Ltd., Turn- 
bridge, Huddersfield. 


* Unisteel”’’ multi-specimen 
creep-testing machine 

The research and development 
department of The United Steel 
Companies Limited have designed 
a compact creep-testing machine 
which is now being built and marketed 
by Distington Engineering Co. Ltd. 
It is expected to have many applica- 
tions in industries concerned with 
the design and manufacture of steel 
parts for service conditions in steam 
boilers and turbines, gas-turbines 
and certain chemical plant. Known 
as the ‘“* Unisteel”’ multi-specimen 
creep-testing machine, it is designed 
to accommodate either four high- 
sensitivity tests or twelve stress-to- 
fracture tests or the one machine, 
with one furnace, and one temperature 
controller. The machine incorpor- 
ates four loading systems, each of 
which caters for one high-sensitivity 
test or three stress-to- 
fracture tests in series. 
Many years of experience 
in the use of creep-testing 
machines have gone into 


Type 


Fig. 6 (left). 
*“*RBS’’ Holmes- 


Connersville _posi- 

tive air-blower 

(W. C. Holmes & 
Co. Ltd.) 


Fig. 7 (right). New 
** Mopump ”’ for 
boiler feed duties. 
(Rhodes, Biydon & 
Youatt Limited.) 


the design and construction of the 
new model, a special feature of 
which is the concentration of a 
number of testing stations within 
a comparatively small space. The 
machine occupies a floor space of 
only slightly more than 1 sq. yd. and 
can be installed in rows at 4 ft. 
centres, comparing favourably with 
the usual single specimen machines. 
For compact installations, guards can 
be fitted to prevent accidental contact 
with the loading-weights. The 
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Unisteel machine can be used for the 
application of loads up to three tons 
on a specimen. The complete unit 
comprises the creep-testing machine 
itself, a furnace comprising a fused- 
silica tube-wire wound in three zones 
for resistance-heating and encased 
in a polished stainless-steel cylinder, 
a control panel incorporating an 
electronic temperature-controller, and 
two auxiliaries, viz., a ratchet spanner 
and lifting jack, which can be used 
with a number of machines. (Diusting- 
ton Engineering Co. Ltd., Workington, 
Cumberland. 
A new “Mopump’”’ for boiler 

feed duties 

Rhodes, Brydon & Youatt Limited, 
manufacturers of centrifugal pumps 
with the trade mark ‘‘ Mopump,” 
announce another addition to their 
standard range of products. It is 
the ‘‘ SC” Mopump and is intended 
for boiler feed and similar duties. 
The primary purpose of this new 
pump is to meet the demand created 
by the popularity of the ‘* Package ”’ 
type boilers. One of the main features 
of the ‘‘SC” Mopump (Fig. 7) is 
claimed to be the exceptional robust- 
ness, incorporating the well-known 
arrangement of unit construction. 
The internal design of the “SC” 
Mopump can be described as the 
**side channel regenerative’ type. 
Particles of liquid leave and re-enter 
the space between the rotor blades 
several times before leaving the pump 
casing. The energy thus imparted 
to the liquid in the form of pressure 
is correspondingly greater than that 
generated by a conventional unit 
with a similar size impeller at the 
same speed. The use of unit con- 


struction permits easy 
of the pump components. Only one 
mechanical-seal is fitted, viz., a 
Crane ‘“‘type 2” with ESN seat, 
situated at the low-pressure end of 
the pump. This incorporates an 
extended surface-seat allowing maxi- 
mum heat dissipation from the sealing 
faces, and enables the pumps to be 
used for liquids having temperatures 
up to 200 deg. F. The pumps are 
normally supplied with branches 
looking vertically upwards in a com- 


dismantling 
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mon direction, but three alternative 
positions with four branches are 
available, The ““SC” Mopump is 
manufactured with 1 in., 1} in., 14 in. 
and 2in. bore branches in single- 
stage and two-stage units. Without 
deviating from a standard construc- 
tion, any make of drip-proof motor or 
totally-enclosed motor of British 
Standard frame-size and _ suitable 
shaft extension may be fitted. Pub- 
lication No. 1614 is now available 
from the manufacturers and contains 
details of sizes, performance data, 
etc., of the “‘ SC’ Mopump. (Rhodes, 
Brydon & Youatt Limited, Reddish 
Engineering Works, Stockport, Chesh- 
re. 


The Bailey Meter “Digilog” 
Bailey Meters and Controls Lim- 

ited have recently completed develop- 

ment work on their “ Digilog” 


print out scanner which is claimed to 
be a reliable means of gathering data 
and displaying it in numerical form. 
Essentially, it sequentially selects 
analogue signals, measures them and 
then converts them to digital form, 
suitable for printing onto a log sheet. 
In addition to the automatic logging 
process, the “‘ Digilog’”’ will give an 
alarm signal when important readings 
are departing from safe and efficient 
conditions. These readings are 
printed in red, in contrast to the 
normal black figure logging. The 
** Digilog” (Fig. 8) can also be ad- 
justed to continuously scan all the in- 
puts and only print out and alarm 
when an input signal deviates from 
pre-set limits. To overcome the chart 
storage problem which would arise 
if every input signal were logged, 
a short term, magnetic-tape memory 
can be installed as part of the 
** Digilog”’’ system. Thus, the 
** Digilog ” will scan all inputs, and 
when an alarm condition arises, the 
plant engineers will have available 
for their guidance, all the necessary 
information to determine the plant 
trends during, say, the hour previous 
to the alarm. Remotely sited channel 
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monitors can be provided with the 
“* Digilog ’’ system, enabling a super- 
visor to break in on a scan and, by 
dialling a particular input channel 
on a telephone type dial, obtain 
the reading at that moment. The 
reading and channel idertification 
is presented on a digital tube display 
unit and it can be arranged so that 
the reading is corrected each time the 
** Digilog’’ scans the channel being 
monitored. During the development 
work on the “ Digilog,’”’ it became 
obvious that the conventional electric 
typewriter was not sufficiently robust 
to withstand continuous 24-hr. opera- 
tion and it became necessary to design 
a reliable method of chart movement. 
This enabled a number of 

features to be included, one of 

which is the presentation of in- 

formation in schematic form. 

For instance, the temperature 


Fig. 8 (left). 


Bailey 
Meter ss 


** Digilog 
print out scanner 
(Bailey Meters & 
Controls Limited.) 


Fig. 9 (right). Eldor- 
ite insulation for an 
oi! refinery. (The 
Cork Insulation & 

Asbestos Co. Ltd.) 


distribution pattern inside a nuclear 
reactor can be printed into a log 
sheet which is moved diagonally, 
so that the information is placed on 
the log sheet in a position which is in 
the correct spacial relationship to 
the other information. All these 
features are available individually, 
or combined as required to meet the 
particular application requirements. 
(Bailey Meters & Controls Limited, 
Purley Way, Croydon.) 


New heating electrode 

A new electrode, known as ‘* Ther- 
mees,” for applying a rapid and 
concentrated “* heat to metal ”’ before 
welding, bending or straightening, 
was announced recently by The 
English Electric Co. Ltd. The elec- 
trode may be used on any standard 
metal and in any position. Heat 
can thus be applied in an exact spot 
and in normally inaccessible places 
without any special flame or induction 
heating equipment. Thermees is 
handled like a normal electrode, and 
requires no special equipment or 
technique. It can be used on az.c. 
or d.c. welding plant. In order to 
obtain the best results, the a.c. supply 
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should have an open circuit voltage 
of 80 to 85 V. Temperature rise 
of the metal is reguleted by the rate 
of travel and number of passes of 
the electrode. Any residual scale or 
oxide can easily be brushed off to 
leave the surface clean. {The English 
Electric Co. Ltd. (Welding Electrode 
Division), Accrington, Lancs. 


Eldorite insulation for an oil 

refinery 

The insulation applied to 10 large 
storage-tanks, whose diameters range 
from 4oft. to 150ft., and with 
heights ranging from 42 to 48 ft., 
consists of Eldorite mineral wool 
slabs—a product of the Cork Insula- 


tion & Asbestos Co. Ltd. These 
large storage-tanks are installed at 
the Esso oil-refinery at Milford 
Haven. With an exterior finish 
of corrugated aluminium sheeting and 
banding, and with galvanised sheet 
metal for the roofs, a special metal 
framing had to be designed to secure 
the insulation and exterior finish to 
the tanks. The Cork Insulation & 
Asbestos Company, were also res- 
ponsible for the insulation of many 
unit vessels, and of the ducting, 
steam piping, and feed piping within 
the boilerhouse. Eldorite was also 
supplied to Foster Wheeler Limited, 
who are responsible for the insulation 
of the pipework connecting the 
various refinery units and oil-storage 
tanks, The accompanying illustra- 
tion (Fig. 9) shows the insulation 
work nearing completicn on one of 
the large storage-tanks. (The Coke 
Insulation & Asbestos Co. Ltd, 14, 
West Smithfield, London, E.C.1.) 


A new range of weldnuts 

A new range of weldnuts, which 
have been specially developed for 
all types of projection welding equip- 
ment, has been introduced by Sim- 
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monds Aerocessories Limited—a 
member of the Firth Cleveland 
Group. These weldnuts, in a variety 
of stock sizes, are manufactured from 
high-quality low-carbon cold forming 
steel to B.S.S. EN 2A-28 tons min. 
U.T.S. They are supplied in self- 
finish, clean and free from rust or 
scale. Cold forming, it is claimed, 
ensures that the pilot and weld pro- 
jections are held within close toler- 
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ances to give consistently satisfactory 
welding results. The three-weld 
projections provide a firm non-rocking 
electrical connection during welding, 
and are precisely formed to provide 
the exact amount of metal needed 
for optimum projection welds with 
the minimum of current consumption. 
The manufacturers claim that the 
precision pilot ring gives accurate 
positioning by hand or machine, and, 
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by shrouding the lead threads, limits 
overheating and consequent distor- 
tion. Simmonds weldnuts are des- 
cribed in a new leaflet which also 
gives tabulated advice on typical 
settings for welding the most widely- 
used thicknesses of low-carbon mild- 
steel components, together with useful 
advice regarding electrode alignment. 
(Simmonds Aerocessories Limited, Tre- 
forest, Glamorgan.) 





Albright & Wilson (Mfg.) Limited 
announce that the servicing and supply- 
ing of their marine water-treatment 
customers is now handled by the Atlas 
Preservative Co. Ltd. All requests 
for service visits and orders for supplies 
relating to the Hall System of boiler 
water-conditioning should now be ad- 
dressed to the Atlas Preservative Co. 
Ltd., Fraser Road, Erith, Kent, tele- 
phone: Erith 32255, telegrams: Deoxy- 
dizer Erith, cables: Deoxydizer, London. 
The arrangement, which was first 
forecast by Albright and Wilson some 
two months ago, also covers supplies of 
Hagevap LP and the recently introduced 
H-400 Scale Solvent. Hagevap LP is 
designed for the prevention of scale in 
vacuum type single or multiple-effect 
sea-water evaporators. H-400 Scale 
Solvent has been developed as a safe-to- 
handle, dry, crystalline, acid-based 
material for descaling evaporators and all 
types of heating equipment. It contains 
an effective corrosion inhibitor, a wetting 
agent and an acid-strength indicator dye. 

* * * 


The English Electric Co. Ltd. has 
received a repeat order for a third 
200-MW steam turbo-alternator set for 
the Electricity Supply Commission of 
New South Wales power station at 
Vales Point. With auxiliary plant 
manufactured in Australia, the contract 
is worth £A2} million. The turbo- 
alternator will be installed next to the 
first two 200-MW sets, also to be supplied 
by English Electric (in a contract worth 
£A4j million) to this power station which 
is situated some 70 miles north of Sydney. 
The station, when completed, will be the 
largest in the southern hemisphere. 

* - _ 


More than 65 miles of steel piping 
manufactured by Stewarts and Lloyds 
Limited have been installed at the 
Esso Petroleum Company’s new refinery 
at Milford Haven, which was formally 
opened by the Duke of Edinburgh, on 
November 3rd. The piping, in dia- 
meters ranging from j in. to 18 in., was 
made to a number of different specifica- 
tions according to the purpose served, 
and its total value is around £140,000. 
Most of the material was to API: s5L, 
but small amounts were to ASTM: 106. 
The greater part of the piping used is 
of seamless manufacture, but among 
the exceptions is a length of 36,500 ft. 
of 4-in. dia. welded tube produced on the 
company’s electric resistance weld mill. 
In addition, more than §00 tons of 
Stewarts and Lloyds fabricated pipework 
have been supplied; the estimated value 
of this pipework—for various units in the 
refinery—is £100,000. 


Pioneers of the vacuum flash evapora- 
tor in Britain, Richardsons, West- 
garth & Co. Ltd. have just despatched 
to the Sheikdom of Abu Dahbi, on the 
Trucial Coast, a plant believed to be the 
first of its kind. This is a fully self- 
contained sea-water evaporator which 
will produce 14,400 gal./day of drinking 
water. At present, the only supply of 
drinking water in Abu Dahbi is brought 
in by dhow at considerable expense. 
The unusual feature of this evaporator 
is that it has been designed to “ float ’”’ 
on its own pontoon. There are no port 
facilities at Abu Dahbi, and the plant 
will be lowered into the sea some miles 
off the coast (having been taken from the 
Tyne as deck cargo), and will be towed 
in to the beach. With the aid of a winch 
which forms part of the plant, it will then 
be hauled up the beach on to a concrete 
foundation. It remains only to connect 
up to a fuel supply, and to run sea-water 
pipes to the plant, and the evaporator 
will be ready to produce fresh water. 
The pontoon remains part of the plant 
and will be used for storage of the water 
produced. Self-contained plants can be 
built of any size which can be handled 
aS a unit, and to operate on any normal 
fuel. In addition, the plant can be 
arranged (as is this one) to produce 
electric power to drive ancillary equip- 
ment such as fuel pumps, sea-water 
pumps, brine circulating-pumps, etc. 

* . * 

The third of the six 100-MW genera- 
tors to be supplied by Associated 
Electrical Industries Limited to 
the hydro-electric station at Kariba was 
commissioned on October 29th. It may 
be recalled that the second generator 
went into commission in May last, when 
Her Majesty the Queen Mother opened 
the Kariba Power Scheme. The first 
generator was commissioned in Decem- 
ber, 1959. 


* * * 


W. C. Holmes & Co. Ltd., Turn- 
bridge, Huddersfield, have issued a new 
publication (No. 200) which briefly 
describes the range of materials handling 
plant manufactured by their associated 
company—Holdan Engineers (London) 
Limited. For a good many years Hold- 
ans have specialised in the design, 
manufacture and installation of a wide 
range of materials-handling plant, and 
have considerable practical experience in 
this field. Their aeration conveying 
and positive and negative pressure 
pneumatic handling plants have been 
designed to handle many types of powd- 
ered and granular materials including: 
fly-ash, pulverised-coal, cement, grain, 
flour, starch, plastic granules, etc. 


Vokes Limited, the filtration and 
silencing engineers, has changed its 
name to Vokes Group Limited, and a 
new subsidiary company, Vokes Limited, 
has been incorporated to take over the 
business and trading of Vokes Limited 
as previously. The Board of Vokes 
Group Limited remains as_ before, 
and the directors are: Sir Ian Stewart- 
Richardson, Bt. (chairman), Mr. C. E. M. 
Hardie, O.B.E., F.C.A. (vice chairman), 
Mr. H. F. Osborne (managing director), 
Mr. C. G. Vokes, M.I.Mech.E., F.R.- 
Ae.S., M.S.A.E., Mr. J. Fearn, M.I.- 
Mech.E., A.F.R.Ae.S., and Mr. J 
Phillips, F.C.A., who is also secretary. 
The Board of the new operating sub- 
sidiary is: Sir Ian Stewart-Richardson, 
Bt. (chairman), Mr. F. Osborne 
(vice chairman and managing director), 
Mr. C. E. M. Hardie, O.B.E., F.C.A., 
Mr. D. F. Ringe (general manager), 
Mr. J. Phillips, F.C.A. (secretary), Mr. 
A. E. Queening, F.C.A. (assistant 
secretary). 

* * * 

Honeywell Controls Limited, 
Greenford, have received an order for 
the instrumentation for the automatic 
control of a Russian sugar factory. The 
contract was received from the main 
contractors for the factory, Vickers and 
Bookers Limited, London and Scotland 
The equipment, most of which will be 
made at Newhouse, Scotland, will 
include standard and miniature instru- 
ments for controlling temperature, pres- 
sure, flow, pH and liquid level. The 
value of the order is £30,000. Honey- 
well recently obtained a similar order, 
worth £300,000, covering automatic 
control equipment for a Russian chemical 
plant. 

* * * 

Morgan Refractories Limited have 
issued a new leaflet ( 96) entitled 
** Scottish Firebrick.’’ The leaflet deals 
with the particular products of the 
Douglas Firebrick Company, an 
associate company of Morgan Refrac- 
tories Limited, and who manufacture a 
range of refractories, using both selected 
aluminous clays from their own Ayrshire 
deposits and high alumina, sillimanite, 
bauxite and fused alumina from other 
sources. 

* * . 

Mr. Gordon Ellis has been appointed 
managing director of Farrar Boiler Works 
Limited. 

* 7 * 

William Boby & Co. Ltd., water- 
treatment engineers, Rickmansworth, 
Herts., have been awarded a £25,000 
contract for effluent treatment plant at 
Hinkley Point nuclear power station. 
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WRITE OR SEND THE COUPON TODAY TO: 
Honeywell Controls Limited, 

Ruislip Road East, Greenford, 

Middlesex WAKXlow 2333 


Please send me 
lilustrated brochure SAA.4 
Instruction sheet 95-2776 
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Unique Honeywell Ultra-Vision 
eliminates flame simulation hazards— 
prevents unnecessary shutdown 

of oil or gas fired furnaces 


Designed for use with flame rectification relays, 

the Ultra-Vision — Honeywell’s spectacular photocell 
development — ‘sees’ and is activated 

by genuine flames and ignition sparks only. 

Blind to hot refractory. The Ultra-Vision is the 

only photocell available that ignores infra-red 

and visible radiation set up by hot refractories, 

and reflected light from any source. 

Easily installed. The Ultra-Vision can be aimed 
anywhere in the furnace to control either pilot flames, 
main flames or both. It is available as a complete unit 
with its own heat block, amplifier and seal off. 

Oil or gas fired furnaces. Both can be given the 

added protection of the Ultra-Vision. It can 

replace the flame detector in rectification systems 
and be adapted for any type of process control 
involving the sensing of ultra-violet radiation. 

It will protect the most difficult furnace 

applications — even exothermic gas generators. 


Honeywell 





Generating electricity 
directly from raw fuels 
With the increasing mili- 

tary needs for power genera- 

tion, much research is being 
carried out with a view to develop- 
ing quiet, lightweight, efficient gener- 
ating units. Many of the principles 
being developed are already known, 
but with the increased knowledge 
and new materials available, be- 
come more attractive, and, in certain 
cases, feasible. It is unlikely 
that these new ideas will make any 
difference to efficient plant now oper- 
ating, but will be utilised where they 
have most advantages to offer. Manu- 
facturers of present forms of power 
plants have been quick to note any 
benefits to be derived from them 
and improved conventional equip- 
ment is constantly becoming avail- 
able, and, therefore, does not appear 
to be obsolescent. Of the various 
types of new equipment at present 
being laboratory developed, an ex- 
ample is a thermoelectric generator. 
The largest thermoelectric unit so 
far constructed is at Westinghouse 
laboratory. This generator is based 
on an extension of the principle of 
the thermocouple which, with new 
alloy materials and semi-conductors, 
allows electricity to be generated 
directly from heat in a reasonably 
efficient manner. Another example 
is the thermionic generator which 
uses the well-known ‘* Edison Effect ”’ 
to produce electricity. An emitter 
wrapped around a fully-enriched 
uranium fuel-element is heated when 
the cell is inserted in a _ nuclear- 
reactor core, the emitter giving off 
electrons which are caught by the 
water-cooled reactor. In a particular 
example; a general dynamics cell, 
cesium gas neutralises the space 
charge of the electrons to pass a 
current. Research is also being 
carried out on ‘* Magnetohydro- 
dynamics ’’ and this appears to offer 
interesting possibilities, if and when 
the problem of high-temperature 
materials is solved. In this instance 

a hot ionised gas at a temperature of 

about 5,000 deg. F., and under a 

pressure of several atmospheres, 

passes rapidly between two electrodes 
in a magnetic field to produce elec- 
tricity directly. The remaining 
energy in the gas, which is then at 
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Abridgments of recent articles in the colonial and foreign 
technical press, concerning design and progress in the 
technique of steam generation and power plant equipment 


2,000 to 3,000 deg. F., is absorbed in a 
conventional generating plant. The 
first unit of this type to be built was 
also at the Westinghouse laboratories ; 
it was oil-fired, ran for more than 
4min., and produced a few kW of 
electricity. Fuel cells, which operate 
at temperatures ranging from ambient 
to several thousand degrees, are 
powered by chemically reacting fuels ; 
hydrogen, carbon, hydrocarbons and 
oxygen to produce electricity. Var- 
ious names have been given to the 
different types of cell:—‘* Hydrox”’ 
—low or intermediate-temperature 
hydrogen-burning cell; ‘‘ Redox ’— 
reduction and oxidation processes 
take place in intermediate sub- 
stances, then pass over inert elec- 
trodes; ‘‘ Molten Salt ’’—high-tem- 
perature carbon-oxygen system. An 
ion-exchange-membrane ‘‘ Hydrox”’ 
cell produced by the General Electric 
Company produces 200 W at 24 V 
d.c., and the gas cannister contains 
fuel sufficient to run the unit for 
14hr. Solar ‘cells have also been 
developed, using semi-conductors as 
their principal material, and have 
worked satisfactorily where small 
amounts of energy are called for. 
(Power, Vol. 104, No. 10, pp. 154-155. 


New instruments improve 

generator load tests 

For many years the standard meth- 
od of measuring generator output 
during heat-rate tests was with indi- 
cating wattmeters, a method with 
many limitations, and some distinct 
disadvantages. However, this method 
embodied enough advantages, and 
was sufficiently accurate to be accept- 
able until a new method was dis- 
covered by Long Island Lighting 
Company and Weston Instruments 
Div. of Daystrom Inc. Previously, 
LILCO have used three indicating 
wattmeters for measuring power from 
a three-phase, three-wire generator 
for all heat-rate tests, made for both 
acceptance and routine purposes. 
The three-wattmeter method permits 
the use of potential-transformer cor- 
rections in generator-output calcula- 
tion. The new method for measuring 
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a.c. generator Output uses 
six units—two units in each 
phase of a three-phase three- 
wire system. Each set of 
two units comprises a pro- 
duct-resolver wattmeter, converting 
a.c. to d.c. millivolts in a linear rela- 
tionship—the meter registers no error 
for power factors as low as 0.5. The 
second unit is a precision a.c. poten- 
tial integrator which continuously 
integrates product-resolver output, 
and displays volt-seconds on a 
mechanical counter. When this com- 
bination of product resolver and 
millivolt-second integrator was used 
for heat-rate tests, it was found that 
when units were properly calibrated 
and applied, overall accuracy was 
0.1§ per cent. For the test, all units 
are warmed up for a period of at 
least one hour, following which, the 
start-stop button integrator is switched 
to “‘ stop’ and all counters are man- 
ually set to zero. The Bell Telephone 
System time-signal is used to give a 
correct test time period, the signal 
tying in this part of the test with 
turbine test data. At the end of the 
test, the integrator is stopped with 
the switch, and counters are read for 
each phase. Volt-seconds are con- 
verted to watthours by multiplying 
volt-seconds by § 3 for the 150-V 
range, and by § 6 for the 75-V range 
The sum of the three converted volt- 
second readings is then multiplied 
by the corrected current and potential- 
transformer ratios to determine MW 
hr. output. Test time interval must 
be measured very accurately:—for 
this reason it was decided to use the 
Bell Telephone System time signals 
Both start and stop audio signals are 
corrected to the Bell System signals 
Product resolvers and _ millivolt- 
second integrators have few errors 
The National Bureau of Standards in 
Washington found d.c. to a.c. transfer 
accuracy change small enough to be 
insignificant. The counter can be 
misread at the test end, but counter 
readings can be held and verified 
several times, before resetting for the 
next test. Both units must be 
stabilised for at least one hour to 
prevent errors, either during calibra- 
tion, or test. Built-in buoble level 
and mechanism-lock minimise tilt 
error and calibration-shift occurring 
when transporting units to plant. 
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One advantage of using product 
resolvers is that heat-rate tests can 
now be made with two men instead 
of five; three wattmeter readers are 
not required. Integrally mounting 
the voltmeter and ammeter also 
saves considerable setting-up time, 
and hunting of the generator output 
during the test interval does not affect 
accuracy of integration. Once started, 
the integrators and product resolvers 
can be left virtually unattended 
except for final shutoff. By way of 
contrast, indicating wattmeters have 
to be read every minute. With the 
use of product resolvers, more tests 
can be run consecutively with no 
change in expected accuracy. Pro- 
duct resolvers originally drifted as 
much as 4 per cent. from their 
first calibration, and reversal error 
also increased However, both of 
these conditions have been corrected. 
The instruments are now calibrated 
before and after all heat-rate tests 
using two Bureau of Standards 
certified potentiometers, standard 
cells, shunt-box and volt-box. Initial 
drift and reversal errors were reduced 
to less than o§ per cent. in the 
laboratory Since maximum error 
of the certifying equipment is 0.04 
per cent. in the laboratory with 
corrections applied, overall accuracy 
including external field factor is 
expected to be about 0.15 per cent 
in the field. Both the overall- 
accuracy figure and reversal errors 
tend to be larger at the lower load 
values of watt-input. However, most 
of the data is taken at values suffi- 
ciently above this point to allow 
acceptance of the 0.1§ per cent. 
accuracy during the heat-rate tests. 
Before product resolvers and preci- 
sion integrators were purchased, over- 
all load-measurement accuracy was 
thought to be 0.2§ per cent. Ex- 
perience in comparing the three- 
wattmeter method with product 
resolvers on two different generating 
units indicates that both methods 
agree within 0.10 per cent. and are 
probably accurate to within 0.15 
per cent Increased confidence in 
load measurement improved calcu- 
lated heat-rate accuracy from 0.59 
to 0.§§ per cent. Actually, economic 
justification for purchase of product 
resolvers is in the marked reduction 
in overtime costs in the meter depart- 
ment and the fewer men needed to 
measure load. Power, Vol. 104, 
No. 8, pp. 220-221. 


Steam from automatically con- 
trolled boilers heats gas-holder 
water 
When the York County Gas Com- 

pany, of York, Penn., U.S.A., recently 

commenced to supply natural-gas 
instead of manufactured gas, it was 
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found that much less steam would be 
required and two small boilers 
were installed to supply steam auto- 
matically to prevent winter freeze-up 
of the water in the “cups” of the 
company’s 2,000,000 cu. ft. capacity, 
three-lift gas-holder. Previously, it 
had been the practice to combine 
steam requirements which were sup- 
plied from a central station, and these 
requirements included space-heating, 
production use and gas-holder heat- 
ing When steam was no longer 
required for production purposes, 
the different locations of the plant 
buildings and holder necessitated 
separate steam supplies for individual 
heating systems. The cost of firing 
the existing boiler plant would have 
been excessive since steam require- 
ments were now less than half the 
capacity of any single boiler. In 
addition, a saving could be effected 
by using automatically-controlled gas- 
firing and by forecasting sudden 
outside temperature changes by ade- 
quate controls—thus enabling the 
boilers to be started up automatically 
ahead of requirements. The use of 
gas also reduced labour handling 
costs for solid fuel and ash. New 
boiler plant was decided upon, the 
boilers being installed as close as 
possible to the gas-holder. To 
provide a sufficient supply of steam 
to the 2,000,000 cu. ft. capacity 
holder, an appreciable quantity of 
steam was required, and thus two 
boilers were provided since about 
one-half of the total load would be 
required in the autumn and spring, 
and under emergency conditions and 
this could be met by one medium 
size boiler. Of the vertical fire-tube 
type, these Kane boilers were fitted 
with insulated bases and jackets and, 
being cylindrical in shape, the type 
proved suitable for the use of second- 
ary-air supply delivered vertically 
upwards. The boilers were manu- 
factured by the Webster Engineering 
Company, Tulsa, Oklahoma. Effi- 
ciency tests indicated that the boilers 
operate at a minimum of 75 per cent. 
efficiency. Since one boiler can 
operate independently of the other, 
the control system automatically 
starts up either boiler, or combines 
the operation of the two as the steam 
load demand increases. Electric 
ignition to the gas pilot burners is 
provided and is monitored by ap- 
proved combustion safeguard equip- 
ment, so that with internal relays the 
burners are started after the pilots 
have been ignited and proved. Each 
boiler is also equipped with dual- 
pressure controlling devices to pro- 
vide low fire for low steam load 
demands and a low-fire starting con- 
dition. The _ pressure-controlling 
devices are electrically interconnected 
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with a dual manifold system to meter 
the amount of fuel input in accord- 
ance with the boiler demands. Each 
main burner is protected with indi- 
vidual electronic combustion safe- 
guard relay systems with electric 
ignition, and the control system 
incorporates the various valves for 
final shut-off, as well as the necessary 
valves to be actuated by the control 
equipment. Each boiler is also 
equipped with an auxiliary low-water 
alarm for further protection. The 
base of the boiler insulating chamber 
has openings around the periphery 
to allow for admission of secondary 
air and also to provide for a cooling 
effect at that point. Maximim 
heating efficiency is obtained with 
an atmospheric-type secondary burn- 
er, requiring no forced-draught for 
combustion, so that the equipment 
can be fired in the event of electrical 
failure. Each boiler unit is also 
arranged so that it can be operated 
manually, in the event of power 
failure. The steam supply is carried 
by an insulated header suitably 
valved and connected to both boilers. 
It carries the steam from the boiler 
house to the gas-holder, and then to 
the elevated position at each lift « © 
the boiler. 





NEW BRITISH STANDARD 


A new British Standard (B.S. 3274: 
1960) concerning tubular heat-exchangers 
for general purposes, specifies minimum 
requirements and gives guidance for the 
mechanical design and construction of 
shell- and tube heat-exchangers, a 
specialised form of pressure-vessel widely 
used in industry for such purposes as 
heating, cooling, evaporating and chem- 
ical reaction. Information supplied by 
the Tubular Heat-Exchanger Manu- 
facturers’ Association (T.E.M.A.), and 
the American Society of Mechanical 
Engineers has been used in the prepara- 
tion of the standard and the recommenda- 
tions of B.S. 2041 (tubular heat-exchang- 
ers for use in the petroleum industry 
have been taken into account wherever 
applicable. The new standard covers 
cylindrical shell, and plain tube type 
heat-exchangers for general applications 
within ranges of 6 in. to 42 in. for nominal 
shell diameters, of 6 ft. to 16 ft. for tube 
lengths and of jin. to 1}in. for tube 
diameters. The following types of heat- 
exchanger are included: fixed tube 
plate (non-removable tube-bundle), U- 
tube (removable tube-bundle) and float- 
ing head (removable tube-bundle). Be- 
cause a wide range of heat-exchangers 
exists, more sizes have been listed than 
desirable in a standard. Industry is 
asked to encourage the use of those 
sizes asterisked as being preferred, so 
that eventually it should be possible to 
cut out the other sizes. Copies of this 
standard may be obtained from the 
British Standards Institution, Sales 
Branch, 2, Park Street, London, W.1, 
price 20s. 





Radiant 
generator 
The radiant 

generator shown in 

outline in Figs. 1 and 2 

a combustion chamber (1 

hopper (2), aradiant pass (3), a transi- 

tion pass (4) and a convection pass 

5s). The walls of the chambers (1 

and (3) and the ash hopper (2) are 

lined with steam-generating tubes (6 


steam 
steam 


comprises 
an ash- 


These extracts from British Patent Specifications are reproduced by per- 
mission of The Controller of H.M. Stationery Office 
Specifications can be obtained from the Patent Office, 26 
Buildings, London, W.C.2 
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sectional plan view in such a manner 
that the nozzle axes intersect at the 
centre of the duodecagon. The flat 
wall panels at the extremities of the 
front wall are arranged parallel to 
each other, and the two side burners 
45 and §2) in the wall panels are 
directed to- 





wards a loca- 














tion between 
axis and 
rear wall 
60) of the fur- 
nace chamber 
in order to 





Fig. | (left) and 
Fig. 2 (right) 
British Patent No 


li 848,013 





arranged to operate with forced flow 
The transition pass (4) accommodates 
a part of the superheater in the form 
of platens (7), and the pass (5 
contains convection heating surfaces 
8, 9 and 10 Fuel in the form of 
raw brown coal is taken from a bunker 
11) by drag-link conveyors (12 
and conveyed to individual beater 
mills (13 to 20) in such a way that it 
is dropped from above, into the furn- 
ace gas shafts (21 to 28). The mills 
operate under the mill-drying process 
and aspirate the furnace gases through 
openings (29 to 36) and gas shafts 
21 to 28) from combustion chamber 
I Cold air is added to the shafts 
as required for tempering purposes 
The mills are provided with classify- 
ing means, and the pulverised-fuel 
produced in the mills (13 to 20), 
together with the gases and vapours, 
is blown through respective risers 
37 to 44) into the fuel nozzles of 
burners (45 to §2). The burners 
46 to §1) are respectively disposed, 
one in each of six sides or flat wall 
parts of a portion of the front wall of 
the furnace chamber (1) formed as 
half a regular duodecagon in cross- 


assist the mixing of the gases in front 
of the rear wall. Each burner con- 
sists of fuel nozzles (53, 54 and §§ 
and air-nozzles (56, 57, 58 and 59 
which are constructed in the usual 
manner. The risers (37 to 44) are 
connected by branches with burner 
nozzles (§3, 54 and §5). The air 
supply to nozzles (§6 to §9) has been 
omitted from the accompanying dia- 
grams. In operation, the burners 
46 to §1) form a flame core adjacent 
the rear wall (60) which tends to 
become distributed over the width 
of the rear wall by the flame pressure. 
The burners (45 and §2) assist the 
mixing of the gases in front of the 
wall. If desired, provision may be 
made for blowing secondary air 
through the rear wall in such manner 
as to help in dispersing the flame 
core. With this arrangement, com- 
plete combustion may be achieved 
even when the width of the combus- 
tion chamber is considerable and the 
chamber is only of moderate length. 
British Patent No. 848,013 issued to 
Babcock & Wilcox Limited. Complete 
specification published September 14th, 
196¢ 


(Complete British 
. Southampton 
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Steam reactor plant 

This invention re- 
lates to a novel steam- 
water nuclear reactor 
Referring to Fig. 3, the numeral (10 
designates a nuclear reactor unit 
which may be of any suitable type 
The reactor has passages (11) for 
circulating a condensable medium 
such as steam in heat-exchange rela- 
tion to reactor fuel elements (not 


specifically shown in the diagram). 
In the system shown, the passages 
I1) may be designed to contain steam 
at a pressure of some 2,000 lb. 
sq. in. abs., but the pressure of the 
medium in the reactor may be varied 
considerably for specific applications 
Communicating with the reactor pas- 
sages (II) is a steam line (12) which 
connects with steam lines (13, 14 
The line (13) leads to a turbine (15 
while the lime (14) constitutes a 
recirculation line, leading back to the 
reactor passages 11) through a 
mixing boiler (16), return line (17 
and steam blower (18 The heat 
energy of the circulating medium is 
extracted in stages in the turbine 
15), which may be a high-pressure 
steam turbine, and in a second turbine 
19) which may be a low-pressure 
turbine. To this end, the steam 
exhausted by the high-pressure tur- 
bine (15) may be taken off through an 
exhaust line (20) leading to a set of 
passages (23) of the heat-exchanger 
22). The other set of passages (23 
of the exchanger (22) is in series in 
the recirculating line (14) and as 
exhaust medium passes through the 
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Passage (21) it is heated to a desired 
temperature. The heated medium 
leaving the passage (21) is passed 
through a connecting line (24) leading 
to the inlet of the second-stage or 
low-pressure turbine (19). Exhaust 
medium from the low-pressure tur- 
bine is condensed in a vacuum con- 
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It consists of an inclined box-like 
trough grate (1), its lower-end (2) 
opening onto a travelling grate (3). 
The trough grate is composed of 
water-tubes (4 and 5) forming an 
upper and a lower frame. The lateral 
pipes (6) connect these two tube- 
frames. The grate-way of the trough 
grate (1) is formed by 
transverse tubes (7) 
mounted in a ladder-like 
arrangement, and pro- 
vided with webs in 
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denser (25) and conveyed through a 
return line (26) by a condensate pump 
(27), the exhaust medium at this 
point being in the form of a liquid 
condensate. Condensate leaving the 
pump (36) flows serially through a 
return line (37), passages (38) of a 
heat-exchanger (39), line (40) and 
passages (41 and 42) of heat- 
exchangers (33 and 30) respectively, 
to the mixing boiler (16) where it is 
mixed with superheated steam from 
the recirculating line (14). The 
volume of steam flowing into the 
boiler (16) from the line (14) is such, 
in relation to the volume of condens- 
ate entering the boiler and in relation 
to the respective temperatures of the 
steam and condensate, that the entire 
combined volume of medium leaves 
the boiler and enters the return line 
(17) as steam—the steam being 
saturated or at relatively low super- 
heat. Steam from the return-line 
(17) enters the steam blower (18) 
which may be a suitable centrifugal 
compressor. The system in a typica! 
application may operate as follows. 
Utilising a reactor of atout 500-MW 
thermal power, steam at about 2,100 
Ib./sq. in. abs., and 635 deg. F. may 
be introduced into the reactor pas- 
sages (11) at a rate of about 1,200 
lb./sec. The steam is heated in the 
reactor to a temperature of about 
1,050 deg. F., and 2,015 Ib./sq. in. abs. 
British Patent No. 849,958 issued to 
Nuclear Development Corporation of 
America. Complete specification pub- 
lished September 28th, 1960. 


Boiler firing system for firing 
simultaneously fuels of differ- 
ent inflammability 
The steam boiler installation shown 

in outline in Figs. 4, 5 and 6 is 

designed to permit simultaneous burn- 
ing of fuels of different inflammability. 
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the loading end. The travelling grate 
(3) is covered by a baffie-plate (14) 
in the region of the firing space of 
the steam boiler (9). This baffle- 
plate divides the firing-space into 
the spaces (17 and 18). The bottom 
of the baffle-plate has openings (19) 
to allow the floating ash and fuel 
particles deposited in the upper 
firing space (17) to be returned to the 
travelling grate (3). A secondary air 
supply (23) is provided in the upper 
firing space portion (17) above the 


he 9 


ry r 











































































































Fig. 3 (above, 

left). British 

Patent No. 
849,958. 








Figs. 4 & 5 

(right). Brit- 

ish Patent No. 
852,527. 


1% 


order to prevent riddlings 
falling through the grate. This 
water-tube system of the trough 
grate (1) is connected to the water- 
circulation system of the steam boiler 
(9) by means of pipes (8). The 
lower grade of fuel in the fuel- 
hopper (10) is fed to the trough grate 
(1). A regulating flap (11) is provided 
above the chute to the trough grate 
(1) which serves to regulate the quan- 
tity of fuel fed to this trough grate. 
The second fuel is fed to the loading 
end of the travelling grate (3) from 
the fuel-hopper (12) through a duct 
(13) extending below the grate-way 
of the trough grate (1) and as far as 


from 
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gas passage (21) in such a manner that 
its nozzle pipes (24) cause a jet blast 
effect, acting in conjunction with the 
gas-passage. It serves to draw and 
lead off the combustion gases gener- 
ated on the two grates (1 and 3) 
and to their subsequent burning in 
the upper firing-space (17). The 
travelling grate (3) is so arranged 
that its height may be adjusted in 
relation to the opening (2) of the 
trough grate. Adjustment of the 
travelling grate (3) is effected by 
means of an adjusting screw (25) 
which make it possible to pivot the 
travelling grate about its shaft (26) 
located at the discharge end of the 


H 
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travelling grate and arranged trans- 
versally to the grate-way. Owing to 
the fact that the travelling grate may 
be set to a higher or lower position, 
it serves to regulate the thickness of 
the combined layer formed by the 
charge on the travelling grate and the 
discharge from the trough grate. The 
furnace gases formed by subsequent 
combustion in the upper firing space 
(17) pass into an adjoining down- 
draught passage (31) provided with 
the contact heating surface (32), 
through the transfer passage (30) 
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Fig. 6. British Patent No. 852,527. 

in the upper-part of the upper 
firing space (17). They flow down- 
wards over the contact heating sur- 
face (32) and are diverted into the 
flue tubes (33) which traverse the 
water-tubes (34). These water-tubes 
(34) traversed by flue tubes (33) are 
arranged in rows along the sidewalls 
of the downdraught passage (31). 
The ends of the tubes (34) open 
into the upper and lower manifolds. 
After passing through the fire-tubes 
(33) the furnace gases pass into the 
top of a further downdraught pas- 
sage (35) adjoining the passage (31) 
and fitted with additional contact 
heating surfaces (36) such as econo- 
misers, air-preheaters, etc. The fur- 
nace gases then flow out of the lower 
part of the downdraught passage (35) 
and into the chimney. Auxiliary burn- 
ers (38) may be provided above the 
baffle-plate (14). British Patent No. 
852,527 issued to the Schmidt’sche 
Heissdampf-G.m.b.H. Complete speci- 
fication published October 26th, 1960. 


Seal for steam turbine shaft 
This invention relates to a shaft 
seal for steam turbines for avoiding 
(particularly in the case of nuclear 
plant) all possible pollution of the 
atmospheric air by escape of steam 
from the turbine. Fig. 7 indicates 


Engineering and 


in outline that there are disposed 
between the end outlet part (1) of the 
turbine shaft and the end of the tur- 
bine, a number of packings (3, 4, §, 
6 and 7) bounding between them 
chambers (8, 9, 10 and 11). The 
chamber (8), known as the steam 
recuperation chamber, is connected 
by a pipe (12) to a steam recuperator 
device (not shown). The chamber 
(9), known as the balancing chamber, 
is connected by pipe (13) to a valve 
(14) for regulating the seals; this 
valve (14) comprises a piston (15) 
adapted to connect the pipe (13) 
either to pipe (16) leading to a 
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Fig. 7. British Patent No. 852,805. 


condenser (not shown) or to a pipe 
(17) leading to the high-pressure 
steam, depending on whether the 
pressure existing in the balancing 
chamber (9) is higher or lower 
respectively, than a determined pres- 
sure. The chamber (10), known as 
the vapour chamber, is connected by 
a pipe (18) which includes a cock 
(19), to a steam condenser (20) in 
which is disposed a coil (21) traversed 
by cooling water; the outlet of the 
condenser being connected to a 
suction fan (22), the outlet of which 
is connected by a pipe (23), which 
includes a cock (24), to the annular 
chamber (11) which is kept at atmos- 
pheric pressure. In the operation of 
the apparatus, the suction fan (22) 
creates a negative pressure in the 
chamber (10) and this chamber 
continuously receives steam coming 
from the chamber (9) through the 
packing (5), and air coming from 
the chamber (11) through the packing 
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(6). The mixture of air and steam 
reaches the condenser (20), where the 
greater part of the steam is condensed. 
The air is then forced into the cham- 
ber (11), from which it is sucked to 
the vapour chamber (10). The 
pressure in the chamber (11) is 
made strictly equal to atmospheric 
pressure, and there is no exchange of 
fluid between the turbine and the 
atmosphere. In this way, all pollu- 
tion, particularly radio-active pollu- 
tion, of the outer atmosphere is 
avoided in the event of the water 
vapour itself being polluted. Com- 
plete tightness is ensured. In prac- 
tice, as a turbine generally has two 
seals, the balancing chambers (9) 
of these two seals are connected 
together, as well as the chambers 
(11) at atmospheric pressure, thus 
enabling only a single condenser and 
a single fan to be provided for the 
same turbine. Similarly, when an 
installation comprises a plurality of 
turbines, all the balancing chambers 
(9) and also all the atmospheric 
chambers (11) may be connected in 
parallel. For the entire installation 
there is only a single regulating-valve, 
a single fan and a single condenser. 
British Patent No. 852,805 issued to 
Ateliers & Chantiers de Bretagne 
(Anciens Etablissements de la Brosse & 
Fouche). Complete specification pub- 
lished November 2nd, 1960. 


Multiple fuel-fired boiler 

This invention relates to steam 
generators for burning a combustible 
gas available in fluctuating quantities, 
especially a poor quality gas, whilst 
maintaining a practically constant 
superheater and flue-gas temperature, 
the generator output being adaptable 
to any load by the additional com- 
bustion of suitable quantities of 
pulverised fuel and/or oil, though 
maximum rating can be obtained 
when burning exclusively one type 
of fuel. Referring to Fig. 8, the 
radiation chamber comprises two 
combustion chambers (3) which, in 
their upper portions, are reduced in 
cross-section, and which communi- 
cate with a secondary combustion 
chamber (4). Pulverised-coal or oil- 
burners (5) are directed in a down- 
ward direction from the roof of the 
chamber. Auxiliary gas burners (6) 
are arranged below the burners (5) 
and immediately above the ash-pit 
opening. Their object is to burn 
small volumes of gas that may be- 
come available, up to 15 per cent. of 
the total gas consumed. Main gas- 
burners (7) discharge into lateral 
chambers (8) separated from the 
chamber (4) by vertical tube walls (9) 
which are more widely spaced towards 
the bottom. The secondary com- 
bustion-chamber (4) communicates 
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with a flue (12) which contains two 
superheater tube systems (10 and 11). 
This flue discharges into a descending 
flue (13) which contains contact 
heating surface. This descending 
flue is divided into two parallel 
branches (13 and 14) in such a manner 
that the major proportion of the flue 
gases (say, 75 per cent.) will be 
conducted over the successive evap- 
orating surfaces (15-18), whereas the 
smaller portion (say, 25 per cent.) 
is led through the tube systems (19) 
of the economiser. After recom- 
bining at the bottom end of the two 
descending branch flues (13, 14) the 
flue gases may be optionally conducted 
through a gas-preheater (20) or an 
air-heater (21) or through both; 
the proportional division of the two 


branch gas-streams being regulated at 
The 
construction further provides a heat- }4 
(24) in the path of the * 
burner gas, and this serves as a cooler * 


by control means (22, 23). 


exchanger 


for superheated steam automatically 
reducing the excess superheat when 
only fuel gas is used. The steam 
generator operates as follows. If 
the plant burns only pulverised-coal, 
combustion is confined principally 
to the two lower combustion cham- 
bers (3) and the secondary combustion 
chamber (4) whereas the lateral 
combustion chambers (8) are prac- 
tically out of operation. At the 
exit end, at the top of the secondary 
combustion chamber (4), the flue- 
gas temperature required for super- 





A new 30,000 sq. ft. factory is to be 
built on the Hemel Hempstead (Herts.) 
Industrial Estate for the Systems Depart- 
ment of Honeywell Controls Limited. 
It is expected to begin operations early 
in 1961 with a staff of more than 100, 
many of them highly skilled systems 
engineers and technicians. Equipment 
to be made in the new factory includes 
data-handling systems, digital computers, 
scanners and panels for complete indus- 
trial control schemes. The site of four 
acres allows for further extension at a 
later date, when other highly-advanced 
developments will be made available. 
Although the company’s main factory 
is at Newhouse, Scotland, a Home 
Counties location has been chosen for the 
Systems Department because their main 
customers are predominantly in the South 
of England. Until the new factory is 
ready, Honeywell Systems’ activities 
will be carried out at a temporary site at 
Apsley, Hemel Hempstead, Herts. 

* 


We are informed that the telephone 
number of Fibreglass Limited, St. 
Helens, Lancs., has recently been changed 
to St. Helens 4022. 

* . * 

Mr. J. S. Brough, M.I.Mech.E., 
M.1.Chem.E., has been appointed to 
the board of directors of Mono Pumps 
Ltd., as assistant managing director. 


heating, say, 1,050 deg. C., will then 
be obtained. In the two adjoining 
flues (13 and 14) the flue-gas tempera- 
ture is reduced by similar amounts, 
to, say, 370 deg. C. The division 
of the flue-gases between the two 
branches is arranged to conform 
with the heat transfer requirements 
in both. The flue gases then pass 





Fig. 8. British Patent No. 852,965. 


through the air heater (21), the passage 
through the gas-preheater (20) being 
closed. On the other hand, if the 
steam generator is supplied exclus- 
ively with gas, say, blast-furnace gas, 
then the upper main burners (7) 
handle the main proportion of the 
fuel-gas (say, 70 per cent.), whereas 
the lower auxiliary burners (6) deal 
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with the remaining 30 per cent. 
Hence all the chambers (3, 4 and 8) 
are utilised, and to the low radiating 
gas flame is offered the heat-transfer- 
ring surface necessary to raise the 
temperature at the entry to the 
superheater (10) to approximately 
the same value as that obtained 
when burning only pulverised-fuel 
or oil. Owing to the larger volume 
of the flue gases, their temperature 
when leaving the superheater chamber 
(12) will be higher than that obtaining 
when burning pulverised-coal alone, 
assuming the same amount of heat is 
transferred to the superheater units 
(10 and 11). The superheated steam 
will, therefore, require intermediate 
cooling, and this is effected in the 
heat-exchanger (24) located outside 


| the flue-gas stream, and which trans- 


fers the excess superheat to the 


; incoming fresh combustible gas. This 


causes the combustion temperature 
of the fuel gas in the combustion 
chamber to rise, and the transfer of 
heat in the radiation zone of the steam 
generator is, therefore, improved. 
These conditions remain approxi- 
mately the same if the steam-genera- 
tor is operated partly with fuel-gas 
and partly with pulverised-fuel or 
oil, so that the attention of the per- 
sonnel can be confined to the regula- 
tion of the burners and control 
elements (22 and 23). British Patent 
No. 852,965 issued to Walther & 
Cie A.G. Complete specification pub- 
lished November 2nd, 1960. 





Associated Electrical Industries 
Limited is manufacturing four 150-MW 
steam turbine-generator sets for British 
Columbia Electric Co. Ltd., of Van- 
couver. The stator for the first set was 
despatched from A.E.I. Trafford Park 
Works on November ist, for shipment 
from Liverpool. The stator weighs 155 
tons, and because of the lack of suitable 
craneage at Vancouver, it was shipped 
to the U.S.A. Naval Dockyard at 
Bremerton, where the Naval Authority’s 
300-ton hammerhead crane was used 
for unloading. From Bremerton, the 
stator was transported to Vancouver by 
rail. At Vancouver, and still loaded on 
its wagon, it was taken by barge across 
the Burrard inlet to the Burrard power 
station barge-slip. The craneage capacity 
within the power station is insufficient 
to lift the stator; handling inside the 
building, and the placing of the stator 
on its plinth, has, therefore, entailed 
careful advanced planning, and the pro- 
vision of special handling gear itself 
weighing some 65 tons. 


J. Blakeborough ‘a Sons Ltd. an- 
nounce the appointment of Mr. W. L. 


Gibson as chief engineer. Mr. C. D. 
Blakeborough continues as manager 
of the company’s nuclear and steam 
division, and becomes the chief assistant 
to the sales director, Mr. W. E. Ashley. 


The General Electric Co. Ltd. has 
recently received an order valued at 
£139,000, for the supply and installation 
of a turbo-blower at the Cleveland Works 
of Dorman Long (Steel) Limited. The 
new machine will be installed alongside 
two 90,000 c.f.m. blowers also supplied 
by G.E.C. The blower, which is to 
supply air to blast-furnaces, will be of 
the centrifugal type, having three im- 
pellers each of 66in. dia. running at 
speeds up to 3,200 r. - m. The ou 
at normal duty will be 100,000 a 
against a pressure of 35 lb./sq. in., and 
at maximum duty 110,000 c.f.m. against 
a pressure of 40 lIb./sq. in. The drive 
will be provided by a steam turbine, 
direct-coupled to the blower, operating 
on steam conditions of 425 lb./sq. in. 
at 725 deg. F. Condensing plant will 
be supplied by Mirrlees Watson Limited, 
of Glasgow. 

: * * 

Further information is now available 
concerning the Circomatic seam-welding 
machine introduced recently by Rock- 
weld Limited, Commercial Way, Croy- 
don. This is presented in the form of a 
brochure which gives details of Circo- 
matic welding for storage-tank construc- 
tion, a specification of the machine, table 
of technical data, and illustrations of the 
Circomatic in use and typical specimens 
of welds. 
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Dr. A. Trevor Churchman has 
been appointed deputy director of the 
Central Electricity Generating Board’s 
Berkeley Nuclear Laboratories. In 1951, 
Dr. Churchman joined the laboratories 
of Associated Electrical Industries 
Limited, at Aldermaston, Berkshire, 
and from 1955 to 1958, was attached to 
Professor Cottrell’s Irradiation Study 
Group at A.E.R.E. Harwell. In 1959, 
Dr. Churchman joined the Central 
Electricity Generating Board as head of 
the Materials Division of the new labora- 
tories at Berkeley in Gloucestershire, 
and although retaining this appointment, 
he now assumes the additional responsi- 
bilities of deputy director of the labora- 
tories, where the work will be concen- 
trated in three main divisions—Materials, 
Physics and Engineering. 

* . 


Sir Kenneth Hague, chairman of 
Babcock and Wilcox Limited, has been 
appointed chairman of Babcock and 
Wilcox of Africa (Pty.), in succession to 
Mr. L. Egeland, who remains on the 
Board. 

* * oe 

Mavor & Coulson Limited announce 
the appointment as general sales manager, 
of Mr. Robert M. Clive. Mr. Clive 
was educated at Oundle School, Cam- 
bridge University, and Sheffield Uni- 
versity. Before joining the M. & C. 
organisation in 1950, he was manager of 
Brockhouse colliery, near Sheffield. Mr. 
Clive will operate from the company’s 
head office in Glasgow. 

* * * 

Mr. A. R. B. Hore has 
from the secretaryship of the British 
Oil-Burner Manufacturers’ Association, 
and has been succeeded by Mr. Stanley 
Brown. 


resigned 


« * * 


Mr. D. L. Bonnel has been appointed 
sales representative for South Wales, 
Gloucestershire and Somerset, for The 
Hymatic Engineering Co. Ltd. He will 
be responsible for the Hymatic-Hydro- 
vane compressor division. 

* * . 

Goodyear Pumps Limited announces 
that Mr. N. }. Fuller has been appointed 
assistant sales manager. Mr. J. C. 
Reid has been appointed the company’s 
representative in Scotland. 

* * — 

Mr. H. A. Barratt, chief engineer 
of Wallace & Tiernan Limited, Chiswick, 
the well-known chemical engineering 
company, has been appointed to the 
Board of E.C.D. Limited, Tonbridge, 
Kent, a subsidiary company specialising 
in pumping and air-conditioning equip- 
ment. The major part of the production 
side of the Wallace & Tiernan Chiswick 
works has been transferred to a new 
factory at Tonbridge and further exten- 
sions are now under way. Mr. Barratt, 
who still retains his post of chief engineer 
of Wallace & Tiernan Limited, will be 
largely concerned in supervising future 
expansions at Tonbridge. 


Sigmund Pumps Limited announce 
that Mr. H. L. S. Catherwood, M.A., 
has joined the company as sales director. 
He succeeds Mr. H. P. Lord, who has 
been appointed managing director of 
International Boilers and Radiators, one 
of the other companies in the Bookers 
Group. Mr. Lord will continue to be a 
director of Sigmund Pumps Limited. 

* * * 


Belfast Corporation Electricity Com- 
mittee have appointed Mr. A. H. 
Willoughby as_ generation engineer 
in charge of all Belfast power stations. 
Mr. Willoughby succeeds the late Mr. 
Harold Weston, to whom he was assist- 
ant. 

7 * * 

It is with regret that we record the 
death, which occurred recently, of 
Mr. G. L. Copping, who was in his 
76th year, and was, until 1956, the 
technical director of the Blackman 
Export Co. Ltd. Mr. Copping had 
served the Institution of Heating & 
Ventilating Engineers as honorary libra- 
rian, and had also been secretary and a 
founder member of both the Fan Manu- 
facturers’, and Unit Heaters Manufac- 
turers’ Associations. 

* * * 

It is with regret that we record the 
death on November 7th, at the age of 76, 
of Sir Ernest Smith, C.B.E., D.Sc., 
F.R.L.C. He was director-general gas 
supply, Board of Trade, 1942-43; first 
charter president of The Institute of 
Fuel 1943-46; chairman Industrial 
Coal Consumers’ Council, 1947-57, and 
of the Coal Carbonisation Plant Com- 
mittee, Ministry of Supply, 1948, and 
was also president of the Smoke Abate- 
ment Society, 1953-54. He was knighted 
in 1947. 

* * 

W.C. Holmes & Co. Ltd., Turnbridge, 
Huddersfield, announce that Mr. A. J. M. 
Henshaw, M.A., has been appointed 
assistant managing director. Prior to 
this appointment, Mr. Henshaw was a 
director and general sales manager. 
Mr. B. J. Duncan, A.S.M.A., previously 
field sales manager, has been appointed 


sales manager. 
* * 


Mr. N. J. Winnett, B.Sc., has been 


appointed manager of the Swinton 
works of the General Electric Co. Ltd. 
Mr. Winnett joined the company in 
1948, and was technical manager at 
Swinton until he became manager of 
the Appliance Design Centre of the 
G.E.C. at Wembley in 1959. 

* * * 


It is with regret that we record the 
death recently, at the age of 56, of 
Mr. C. F. Jackson, J.P., who was a 
director of Lancashire Dynamo & Crypto 
Limited, and general manager of the 
company’s Willesden factory. Mr. 
Jackson joined Crypto Equipment in 
1936, and Lancashire Dynamo & Crypto 
Limited (both companies are now in the 
Metal Industries Group) in 1941. 


Gndustrial 


The export company of Associated 
Electrical Industries Limited, which 
was formed in 1959, now has a single 
managing director instead of three joint 
managing directors. The following 
changes have been made—Mr. F. R. 
Mason has been appointed managing 
director, Mr. E. V. Small, who was 
one of the three joint managing directors, 
has retired from executive work with the 
export company and is appointed con- 
sultant. Mr. H. West, who is managing 
director of Associated Electrical Indus- 
tries (Manchester) Limited, becomes also 
a director of the export company, and 
Mr. B. A. Hensler, one of the previous 
joint managing directors, will continue 
as a director. 

* * * 

Mr. C. H. Sparks, M.Inst.C.E., 
M.1.E.E., has been appointed in an 
advisory capacity to the board of Hawker 
Siddeley Brush Turbines Limited. 

* * * 


Mr. Claud Laurence has resigned 
from the Board of Laurence, Scott & 
Electromotors Limited, after 37 years’ 
service. His son, Mr. J. A. Laurence, 
has been appointed to the vacancy thus 
created. 

— * * 

Glenfield and Kennedy Limited has 
announced the appointment of Mr. 
Eric Miller, A.M.Inst.C.E., formerly 
lecturer in hydraulics and hydrology 
at King’s College, Durham University, 
to the post of research engineer, in 
charge of the company’s new hydraulics 
laboratory at its Kilmarnock Works. 

* * 7 


With rapidly-growing sales to Northern 
Ireland, Albright & Wilson (Mfg.) 
Limited has opened a sales office at 
Imperial Buildings, 72, High Street, 
Belfast. (Telephone No. Belfast 32312— 
Telegraphic address: Albriwil—Bel- 
fast.) Albright & Wilson (Mfg.) Limited, 
one of the Albright & Wilson Group of 
Chemical Companies, produces a wide 
range of compounds based on phos- 
phorus, including phosphates for the 
prevention of scale and corrosion in 
industrial and domestic water systems ; 
chemical solutions for metal polishing 
and for plating processes; plastics 
chemicals; chemical intermediates ; 
Kanigen nickel plate; Calgon water 
softener; general chemicals. Heading 
the company’s sales force in Northern 
Ireland will be Mr. W. Kerr, who has 
been transferred from A. & W. Glasgow 
office. 

* * * 

Negretti & Zambra Limited have 
opened a new branch (which includes 
showroom, service and supply depot) 
at 38, Dean Street, Newcastle upon 
Tyne. (Telephone : 20420.) In addi- 
tion to the pressure gauges and industrial 
thermometer range for which the firm 
are so well-known, a large selection of 
precision products of service to shipping 
and industrial interests will be stocked 
and shown at the new premises. 





Wherever 
measurement 
and control... 


let KENT experience guide you 


When their first complete automatic-boiler-control 
system was installed at Hackney Power Station, KENT laid 
the foundation of an experience that has steadily widened 
into instrumenting steam-raising plant of every kind and 
size. Today many famous power stations about the globe 
are KENT-equipped; and in a number of National gener- 
ating projects currently under construction the control 
instrumentation is in the hands of the KENT organization. 

Yet the Company, conscious that its growth to world- 
wide proportions was largely built up on a tradition of 
service to users big and small, is always most ready to 
meet the more simple requirements of the industrial 
boilerhouse—such as the draught gauge, the rotary-shunt 
pipeline meter for totalizing steam or water flow, and the Le ' 
Multelec CO, (or O,) and temperature recorder. oat} S-RReete 

From the single measuring unit to the engineering, ae 5S 88 SNE 
supply, installation and commissioning of a complex 
automatic-control scheme complete with panels, experience 
matters. 
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GEORGE KENT LIMITED - LUTON - BEDFORDSHIRE - ENGLAND bong a art se 


Telephone : Luton 2440 Cables and Telegrams : Kents Luton Telex 
Registered Office : 199-201, High Holborn, London, W.C.1 


Factories, Subsidiary Companies, Branch Offices, and Representatives throughout the world 
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REAVELL ASKANIA REGULATORS 





Combustion Control for Boilers and Furnaces of all 
types, Pressure, Vacuum, Mixture and Temperature 
Regulators for Gases, Steam, Air, Liquids, 

i. | hoe 
GAS WORKS, COKE OVENS, BOILER PLANT, 


STEEL AND CHEMICAL WORKS AND 
INDUSTRIAL PLANTS GENERALLY. 


Write for particulars, mentioning this journal. 


REAVELL & Co., Ltd., Ranelagh Works, Ipswich. 








atte 
Automatic Motor Control Panels at the Wildmoor 
Pumping Station, Bromsgrove, of the Worcestershire For Waterworks 


Waterworks Company. Similar installations, either 

as separate starters or combined control panels, have 

been supplied to numerous Water and Sewage automatic control gear? 
Undertakings both at home and overseas. 


May we have your enquiries for 


Photograph by courtesy of the East Worcestershir 
Waterworks Company, F. H. Bullock, B.Sc., 
M.1.C.E., M.1.Mech.B., MA.W.E., 
M.1.Strwt.E., Engineer- 


Contactor SWITCHGEAR LIMITED BLAKENHALL - WOLVERHAMPTON - ENGLAND 


Telephone: Wolverhampton 25911/7 Telegrams; Tactorgear Wolverhampton 





BRIGHT £ HIGH TENSILE 


HIGH TEMPERATURE 
** CREEP” RESISTING 
STUD BOLTS 
Specialised products that give 
great resistance when exposed 
to high temperature. 
Sizes range from j in. to 3 in. dia. 
Full technical details and Catalogue 
on request. 


bolts 


Highest quality Hexagon Head 
Bolts, Nuts, Studs, Sets and 
special parts, etc., in Bright, 
Heat Treated High Tensile 
Carbon and Alloy Steels for 
all industries, in sizes from 
jin. up to 3in. dia. Larger 
sizes supplied to special re- 


quirements. 


We also manufacture Bright 
Drawn Heat Treated Carbon 
and Alloy Steel Bars in Hex- 
agons, Squares and Rounds 
up to 34 in. dia. 


W MARTIN WINN LTT. 


DARLASTON : 


Phone JAMES BRIDGE 2072 (5 lines) 


SOUTH 


STAFFS 


Grams: ** ACCURACY *’ DARLASTON 


There is a 
Lagonda Tube Cleaner 





Expanding brush 


1300 
Series motor 


Drill, for hard deposits 


FB 


™ 


Small drills, for 
use with suspension cleaners 


—_ 


1100 Series motor 
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ae NA 


eee 
a 


to clear 
deposits from 
Curved pipes 

of British 
Standard Bends 


Soft light scale, gummy oily deposits, hard 
chemical corrosion or extremely heavy coke 
conditions—none of them present any diffi- 
culty to Lagonda tube cleaners. 

Proved in many years of actual service, 
Lagonda cleaners consist basically of a 
number of simple, rugged cutter heads pow- 
ered by an air motor located immediately 
behind them. A_ wide range of heads is 
available, each designed for a _ specific 
purpose, each effectively removing the tough- 
est deposits yet preventing any tooth design 
within the tube. In curved pipes of British 
Standard Bends or straight pipes from }’ to 
20° |/ D—whatever the application—whatever 
the length—somewhere along the line is a 
Lagonda tube cleaner designed for your 
exact needs. 

Ask for catalogue Y48 for details of the 
complete range. 











TUBE CLEANERS 


made by RUINNIIMLGIN ATOM 


CONSOLIDATED PNEUMATIC TOOL CO. LTD - DAWES ROAD - LONDON - 8.W.6 


cr/229 








Boiler Operators— 
This valve 
will save you money 


You gain these advantages by 
installing a 
CARRON-SMITH AUTOMATIC 
BLOW-DOWN VALVE 


@ An increase in boiler efficiency by eliminating the 
human element which can result in irregular blow- 
down and accumulation of sludge and scale 

@ No supervision is required as with manual blow- 
down. 

@ Being self-clearing the valve will not choke as so often 
happens with the continuous blow-down valve 

@ The valve is economical and trouble-free compared 
with continuous or manual blow-down 

@ Due to the increased boiler efficiency a saving in fuel 


and feedwater treatment is effected and initial cost 
is soon recovered 


AUTOMATIC BLOW-DOWN VALVE 
Write today for details to 
CARRON COMPANY 
ENGINEERING DEPARTMENT 
CARRON FALKIRK STIRLINGSHIRE 


London Office: 15, Upper Thames St., E.C.4. CEN 7581 (4 lines) 
And at 22-26, Redcross Street, Liverpool, |. 125, Buchanan 
Street, Glasgow, C.!. 33, Bath Lane, Newcastle upon Tyne. 
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PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 





FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 
COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 
Telex:1875 








Engineering and Boiler House Review, December, 1960 


Accessibility 
top and 
bottom 


ONE OF THE MANY 
IMPORTANT FEATURES 


~ SUPAPAK | 
FULLY AUTOMATIC PACKAGE BOILER 


of NETHERTON LIMITED 
P.O. Box 22, NETHERTON, Nr. DUDLEY, WORCS. 


TELEPHONE CRADLEY HEATH 66417 


LONDON OFFICE: BANK CHAMBERS, 329 HIGH HOLBORN, W.C.! 
Tel. Holborn 1240 


ALSO AT MANCHESTER, BIRMINGHAM, NEWCASTLE, SWANSEA 


JHORNYCROFT 


ENGINEERING SERVICE TO INDUSTRY 


LIGHT AND HEAVY PLATEWORK ~<- FABRICATED STEELWORK 
GALVANISING, CELLULOSING, METAL SPRAYING AND STOVE 
ENAMELLING » MACHINING + IRON AND NON-FERROUS CASTINGS 
UNIT AND QUANTITY WELDING + TANKS AND PRESSURE VESSELS 
BOILERS + ELECTRICAL WORK INCLUDING FUSE BOXES, PANELS, 
SWITCHBOARDS, AND INSULATED }’ SQ. BARS. 


Our shops and foundries at Woolston are capable 
of handling almost any engineering job and we 
list here a few of our many activities. 
Nuclear engineering projects, commercial and indus- 
trial concerns in Southern England and throughout 
the country are among our customers. 


Write for our leaflet S.E.B. 103 ‘‘ Thornycroft Engineering Service to Industry.” 


JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPT: 
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THE INCINERATOR COMPANY LIMITED 


Hand and auto-fed Incinerator, 
high pressure hot water boiler to 
produce three million B.T.U.’s per 
hour and auxiliary oil burner 


14 COOPERS ROW 
TOWER HILL 
LONDON, E.C.3. 
Tel. : ROYal 9931 


@ Clean Stack Incinerators for all 


industrial wastes 


Incinerator-Boilers use waste for 


* S.A. Smoke Reducing Fitments 
Arrestors 
Washers 


bring existing furnaces and boil- 


‘Centrifugal’ Grit 


and Multi-spray 


ers to Clean Air Standards 








pressure 
vacuum 
and compound 


SMITHS 


é Fit a SMITHS Gauge 
C subject it to the roughest usage 


ignore it forget it—and it will 
continue to indicate with all the 
accuracy you need day in, day out 
A large variety of Cauges is 
available in a wide selection of 
mountings and ranges for every 
industriel application. The ranges 
cover most oepplications from 
gencral purpose models to those 
with special applications 





you can rely on SMITHS to last. . . and last 





Write for full details to 


The industrial business of S. Smith & Sons (England) Ltd., 
including the marketing of industrial products 
under the trade marks of Smiths and Kelvin Hughes 


Ghrenes Werks, North Circular Road, London NW2 - Phone: GLA 1136 





BRADFORD Steam Traps 











This instantaneous action distinguishes the 
Bradford Steam Trap from all its competitors. 
It prevents damage to valves and seats. It provides 
more efficient use of steam and heat, thus making 
an appreciable saving of fuel. 

Made in all sizes for all pressures. Each Trap is 
individually tested and fully guaranteed. 
UNITED STATES METALLIC PACKING 

COMPANY LIMITED 


SOHO WORKS, BRADFORD 8 YORKSHIRE, ENGLAND 
Tel. : 41284/5 


Branch Offices : London, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea, and Bristol. 
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Caird & Rayner 


LTD 


Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, 
Oil Fuel Heaters and Exhaust Steam Oil Separators. 
777 COMMERCIAL ROAD LONDON El4 Telephone: EASt 3216 
Also Bushey Works By-pass Watford Herts. 


DHB8560 


gi NEWMAN-VELAN 
VALVES 
are designed for high 
pressure/temperature .@” 


service Pi ' 








GLOBE VALVES 








STOP VALVES STOP and CHECK VALVES SCREWED ENDS SOCKET WELD ENDS 
NEEDLE VALVES FLOW CONTROL VALVES FLANGED ENDS BUTT WELD ENDS 


NEWMAN, HENDER & CO., LTD., WOODCHESTER, Stroud, Glos 


1 
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DON’T 
BE 


DISAPPOINTED 


Ensure regular receipt of ENGINEERING and BOILER HOUSE REVIEW 
which can be delivered to you on publication date each month by direct mail. 
The majority of our readers ensure regular delivery in this manner, thereby 
avoiding disappointment. Each issue contains over 100 illustrated pages 
of valuable information. 


ENGINEERING and BOILER HOUSE REVIEW is the oldest established 
Journal in the world devoted primarily to the all important subject of 
Steam and Electric Power Generation and Utilisation. 








For 40 shillings (or its equivalent in foreign currency) we will send 
you a copy of each issue for twelve months to any part of the world. 








Sisesses 


Enrol now with— 


SUBSCRIPTIONS DEPT., 19-20 NOEL STREET, LONDON, W.|1 


SGEGzGza5n:S20:2:::5//nnsnnssstannsssssssssssasnassessesnensasnnaaneSSenSnnnnSRSRSSOEDSSSSSSRRRSSEOSOSSRRRRRSeoeaaagSSSeeeStoaae 
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All round 
protection 
against 
corrosion 


4ces are found 


(7; 
4; 
‘/ 
/j 
; 

Pdbae My 
>t? Perry 


ired. For full informa 
t ‘Apexior N l’ write tods 
klet Preventing BoilerCort 


lastingly ensured with 


X10 oi : : 
& . | PReieg uph w of Wh ray @ « Ltd, 
ee R BRITISH PAINTS LIMITED Apexior Division xt 


Portland Road, Newcastle upon Tyne, 2. Se he 
_No. 1 - Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool Se a 
yi “| 


ABAN CAPE TOWN c NEW YORK DUBUN. OUR WORLD WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. 
— a lL | AAD 


Whatever your type 
of boiler . 


A CONTINUOUS FEEDING 
REGULATOR ENSURES 
IMPROVED PERFORMANCE/ 


That means COPES 


@ SIMPLE 
@ RELIABLE 


@ MAINTENANCE 
COSTS NEGLIGIBLE 


Every Industry is represented amongst Copes users 














lilustrated here is one of four COPES REGULATORS 
on ECONOMIC BOILERS at a large Aircraft Factory 


Write for literature or ask for an Engineer to call 
Your enquiries for Desuperheaters and High 
and Low Water Alarms are also invited. 


COPES REGULATORS LTD., 9 southampton Place, London, W.C.! 
Telephone: CHANCERY 7075 Grams: COPEREG (Phone) LONDON 
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CLASSIFIED ADVERTISEMENTS 


ONE No. 9 PRIOR DUPLEX UNDERFEED STOKER suitable 
for vertical boiler having an evaporation of 3,000 |b. steam per 
hour. Motor for 415/3/50 supply. Condition fairly good. 
Seen by appointment at M.M.B. CREAMERY, East Road, 
Egremont, Cumberland. 





FAN MANUFACTURE 


Continental Manufacturer of large-capacity |.D. and F.D. 
fans of the axial-flow type, is interested in establishing contact 
with suitable British Manufacturer, with a view to having 
these fans made in England. 

Interested manufacturers, whose works should preferably 
be located in the area ranging from Southern Midlands to 
North London, should in their reply briefly state size of 
works, present production and capacity, if independent, or 
connected with any other manufacturing firms or group, 
and if there is any established connection or dealings with 
the C.E.G.B. 


Please reply to—Box No. 281, ENGINEERING & BOILER 
HOUSE REVIEW, 19-20, Noel Street, London, W.C.}. 














Foundation for a blast 
furnace in Refractory 
Concrete, cast as a cylindrical boss of 


32 ft. 6 in. diameter and 9 ft. depth. 


FURNACE AND BOILER 
FOUNDATIONS 


to ensure maximum protection to the 
underlying structural foundations 


and also 
SAVE MONEY, TIME & LABOUR 


use REFRACTORY CONCRETE 


USE SECAR 250 


(an iron-free white calcium-aluminate cement + Refractory Concrete 
. ov 3 , , (stable under load 
Super Duty and Special Conditions of :— 
Higher Temperatures up to 1800°C. up to 1350°C) is made with 
Reducing Atmospheres crushed firebrick and 
Resistance to Slag attack. Ciment Fondu. Ready 


Resistance to products of combustion. for any purpose in 24 hours 
Write for booklet “SECAR 250”. Regd Trade Mark Fz 


ALUMINOUS CEMENT 





LAFARGE ALUMINOUS CEMENT CO. LTD., 73 BROOK STREET LONDON W.1. Tel: MAYfair 8546 


AP\S9 
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TUBE EXPANDERS FOR ALL 
ot PURPOSES 


The Wicksteed Automatic Torque Control Unit. Designed for 
use with a conventional drill type electric Motor accurately pro- 
A s r 

duces uniformly pressure tight tube joints. When the preset > Meee © Se Aer 
torque limit is reached the motor automatically reverses BRITISH ELECTRICITY AUTHORITY 
Standard Units are for 100/120 or 210/240 volts A.C., with 

voltage variation compensation. RAILWAYS, OL REFINERIES 

Using Wicksteed adjustable ball 

bearing thrust type Expanders, ; LEADING GOMER BAKERS end 

tubes i” to I” and under certain y, INDUSTRIAL USERS. 

conditions smaller and larger 

tubes, can be accommodated : 

Write for further details. cA" 

. 
a + 


Leading Tube Expander Manufacturers for Over 70 Years 


Charles Wicksteed & Co. Ltd. Kettering, England Tel: Kettering 3113 


REGISTERED TRAOE MAREK 





FORGED 
STEEL 


REG. DESIGN 
No 886,485 
Patents Pending 


Approved by Official 
Safety Organisations 
For pressures 
up to 1,000P.S.1. mi 
& temperatures ee ot , 
to 900 F. Three me for breaking 


sizes }”, 1” & | é o / pipe flanges 
Send for details ff *% or any bolted 
" flange joint 


‘Ty 
We also manufacture | P == \ 
Steam Trops for all i " 
purposes, Strainers, 4 
Gears & Blanks, Pump | 


ing Traps, Metallic 
Packings, Exhaust 
Heads, etc For quicker breaking of joints, saving valuable time of skilled 
workmen. Safer than wedges or chisels—no danger of wedges 
flying, explosion, or fire due to sparks. Can be used in 
confined spaces and will mot damage the faces of flanges. 
For breaking RING JOINT flonges, use the special blunt wedge type 


LANCASTER : TOANGE LTO BORER ENGINEERING CO. 


54 Park Lane, Croydon, Surrey. CROydon 9366 











HESTER : LANE 





1000 F 


Polat- Mm] Yo)", = 


BUENOS AIRES 

Evaporation 794,136 - Ibj hr. 

Pressure 1,800 p.s.i. 

Temperature 1, 050°F Superheat. !,015°F Reheat 
THORPE MARSH 

Evaporation 3,750,000 /b/hr. 

Pressure 2,400  p.s.i. 

Temperature 1,055°F Superheat. |,055°F Reheat 

VALES POINT 

Evaporation |,350,000 Ib/ hr. 

Pressure 2,450 p.s.i. 

Temperature |,055°F Superheat. |,005°F Reheat 


THE SUPERHEATER CO. LTD. —teishone: tangham 0031 Telc: 22-10 


Telex: 22-408 





| 


An optical control box 
with many advantages. 
Stylish and compact of 
design, the 57F type unit 
is fitted with a signal lamp 
which enters into action 
immediately when firing 
is cut off as a consequ- 
ence of irregularities in 
operation. 


6 important facts make 
the 57F type unit a lea- 
der. 


LONDON-LIMITED 


AND EQUIPMENT 


13, QUEENSWAY, LONDON W. 2. 
Telephone: BAYswater 9321 
3107 
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